University of Massachusetts Amherst

ScholarWorks@UMass Amherst
Doctoral Dissertations

Dissertations and Theses

November 2017

Examining the Relation Between Family Functioning and Child
Hyperactivity: Simultaneously Testing Four Proposed
Mechanisms
Rosanna P. Breaux
University of Massachusetts Amherst

Follow this and additional works at: https://scholarworks.umass.edu/dissertations_2
Part of the Clinical Psychology Commons

Recommended Citation
Breaux, Rosanna P., "Examining the Relation Between Family Functioning and Child Hyperactivity:
Simultaneously Testing Four Proposed Mechanisms" (2017). Doctoral Dissertations. 1033.
https://doi.org/10.7275/9823079.0 https://scholarworks.umass.edu/dissertations_2/1033

This Open Access Dissertation is brought to you for free and open access by the Dissertations and Theses at
ScholarWorks@UMass Amherst. It has been accepted for inclusion in Doctoral Dissertations by an authorized
administrator of ScholarWorks@UMass Amherst. For more information, please contact
scholarworks@library.umass.edu.

Examining the Relation Between Family Functioning and Child Hyperactivity:
Simultaneously Testing Four Proposed Mechanisms

A Dissertation Presented by
ROSANNA P. BREAUX

Submitted to the Graduate School of the
University of Massachusetts Amherst in partial fulfillment
of the requirements for the degree of

DOCTOR OF PHILOSOPHY
September 2017
Clinical Psychology

© Copyright by Rosanna P. Breaux 2017
All Rights Reserved

ACKNOWLEDGEMENTS
I would like to express my deepest appreciation and gratitude to my advisor, Dr.
Lisa Harvey, for her thoughtful, timely, and patient guidance and support both on this
dissertation and throughout my graduate career. She has been a wonderful role model,
and mentor, providing me her insight, guidance, and collegiality; I am forever grateful to
how much she has helped me grow professionally and intellectually. I hope to continue
my academic career, following in her footsteps, and guiding future graduate students,
with the type of nurturance and support that she has provided me.
I would also like to extend my sincere appreciation to the members of my
committee, Dr. David Arnold, Dr. Sarah Fefer, and Dr. Aline Sayer, for their helpful
comments and thought-provoking suggestions throughout this project.
Finally, I would like to thank my family and boyfriend for their endless love and
unequivocal encouragement, and my fellow graduate students whose support
and friendship have helped me throughout my years of graduate school.

iv

ABSTRACT
EXAMINING THE RELATION BETWEEN FAMILY FUNCTIONING AND CHILD
HYPERACTIVITY: SIMULTANEOUSLY TESTING FOUR PROPOSED
MECHANISMS
SEPTEMBER 2017
ROSANNA P. BREAUX, B.S., CARNEGIE MELLON UNIVERSITY
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Elizabeth A. Harvey
The present study examined the bidirectional relation between multiple measures of
family functioning and attention-deficit/hyperactivity disorder (ADHD) symptoms across
the preschool years. Additionally, it examined if these relations held when comorbid
child ODD symptoms and parental ADHD symptoms were taken into account.
Participants included 258 (138 boys) 3-year-old children (M = 44.13 months, SD = 3.39)
with and without behavior problems and their parents who took part in a 3-year
longitudinal study. Evidence was found for both parent and child effects, depending on
the measure of family functioning. Specifically, maternal depressive symptoms,
overreactive parenting, and stressful life events were predictive of child
hyperactivity/impulsivity (HI). Additionally, child HI was predictive of maternal
depressive symptoms, warm parenting, and stressful life events. For all measures of
family functioning, observed parent and/or child effects held when comorbid child ODD
symptoms and parental ADHD symptoms were taken into account. This suggests that
while child ODD and parent ADHD symptoms are related to family functioning, they do
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not fully explain the relation between child hyperactivity/impulsivity and family
functioning. The relations between child inattention and family functioning were mostly
consistent with those for child HI, but child HI tended to have somewhat more consistent
and stronger relations with family functioning than child inattention. These findings
suggest that targeting child hyperactivity/impulsivity and inattention symptoms, maternal
depressive symptoms, maternal parenting practices, and stressful life events each hold
promise for attenuating the negative mutual influence of child ADHD symptoms and
family functioning over time.
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CHAPTER I
RELATION BETWEEN CHILD ADHD AND FAMILY FUNCTIONING
A. Introduction
Attention deficit hyperactivity disorder (ADHD) is a highly prevalent, chronic,
neurodevelopmental disorder, characterized by symptoms of hyperactivity, impulsivity,
and inattention (American Psychiatric Association [APA], 2013) that often begins during
the preschool years (Applegate et al., 1997; Harvey, Youngwirth, Thakar, Errazuriz,
2009). ADHD includes three presentations: predominantly hyperactive-impulsive
(ADHD-HI); predominantly inattentive (ADHD-I); and combined type (ADHD-C),
which consists of both hyperactive-impulsive and inattentive symptoms (APA, 2013).
High comorbidity between ADHD and antisocial behavior (ASB; oppositional defiant
disorder [ODD] and conduct disorder [CD]) has been well-documented, especially for
ADHD-C and ADHD-HI (Burns & Walsh, 2002; Barkley, 2014), with between one third
and two thirds of children with ADHD also exhibiting comorbid ASB (e.g., Bendiksen et
al., 2014; Biederman, 2005).
A large body of research has found that families of children with ADHD
experience greater difficulties in various areas of functioning, including parenting, parent
psychopathology, and family adversity and life stress (e.g., DuPaul, McGoey, Eckert, &
Van Brakle, 2001; Faraone et al., 1995; Foley, 2011; Johnston & Mash, 2001; Margari et
al., 2013). In particular, parents of children with ADHD tend to be more controlling;
give more directions, commands, reprimands, and corrections; display more disapproval;
use more physical punishment; and exhibit more overall parenting stress and negative
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behavior than parents of children without ADHD (e.g., Alizadeh, Applequist, &
Coolidge, 2007; Cunningham & Boyle, 2002; Ellis & Nigg, 2009; DuPaul et al., 2001;
Johnston & Mash, 2001). In addition, child ADHD has been linked to maternal and
paternal ADHD, ASB, substance use, mood disorders, and anxiety disorders (e.g.,
Chronis et al., 2003; Connell & Goodman, 2002; Cunningham & Boyle, 2002; Knopik et
al., 2006; Nigg & Hinshaw, 1998). Finally, child ADHD has been associated with family
adversity, such as low socioeconomic status and stressful life events (e.g., Barkley,
Anastopoulos, Guevremont, & Fletcher, 1992; Biederman et al., 1995; Counts, Nigg,
Stawicki, Rappley, & Von Eye, 2005; Foley, 2011).
Researchers have long sought to understand the mechanisms underlying the
relation between child ADHD and family functioning, and four commonly proposed
mechanisms have emerged from this literature: (a) child ADHD symptoms cause family
dysfunction; (b) family dysfunction, though not thought to cause child ADHD,
exacerbates its symptoms; (c) the relation between family functioning and child ADHD is
due to comorbid ASB; and (d) children with ADHD have families with lower functioning
due to shared genetics (i.e., parents/extended family members also have ADHD).
Support has emerged for each of these mechanisms; however, studies have generally
evaluated a single mechanism, and have not considered these mechanisms in the context
of the others (e.g., Chacko et al., 2008; Gustafsson, Hansson, Eidevall, Thernlund, &
Svedin, 2008; Hechtman et al., 2004; Keown, 2012). The present study proposes to test
each of these mechanisms, which will allow for a more direct comparison of each, while
accounting for the others. This study focuses on three important aspects of family
functioning: parenting, parent psychopathology, and family adversity.
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B. Theoretical Framework for Understanding the Relation Between Family
Functioning and Child ADHD
A number of theoretical frameworks may be useful in guiding our understanding
of the relation between family functioning and child ADHD. The developmental
psychopathology framework assumes that child psychopathology develops as a result of
dynamic bidirectional influences between the child and factors in the child’s environment
(Hinshaw & Beauchaine, 2015). This framework emphasizes the importance of both risk
and protective factors at multiple levels, including individual factors (e.g., genetic,
psychological), family and other social supports (e.g., marital, parent-child), and social
and environmental factors (e.g., financial, community). The developmental
psychopathology framework recognizes that development is malleable and flexible
(Hinshaw & Beauchaine, 2015). In order to assess for these dynamic bidirectional
influences and various factors at multiple levels, the developmental psychopathology
framework utilizes reciprocal, transactional models which examine if these interactive
processes are cascading across development (Masten & Cicchetti, 2010). Other relevant
models also emphasize bidirectional influences between children and families. For
example, Bell’s Model of Socialization (Bell, 1964) speaks to the importance of
examining the bidirectional influences of child characteristics and family factors in
families of children with a behavior disorder. Similarly, Patterson’s Coercion Theory
(Patterson, 1982) posits that child disruptive behavior symptoms can lead to disruptions
in parenting, and that parents and children reinforce these negative behaviors in each
other over time. Together, these theories highlight the importance of examining both
child and parent effects, as well as other related factors at the child, parent, and
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environmental level that could impact the relation between family functioning and child
ADHD over time.
C. Proposed Mechanisms Underlying the Relation between Child ADHD and
Family Functioning
Researchers have long sought to understand why child ADHD is associated with
poor family functioning, and four main proposed mechanisms have emerged from this
literature. Consistent with theoretical models, these mechanisms emphasize the
bidirectional influence of child ADHD symptoms and family dysfunction, as well as
individual and environmental factors.
1. Child ADHD Symptoms Cause Greater Family Dysfunction
Having a child with ADHD is thought to place a great deal of stress on families,
which may lead to difficulties in various aspects of family functioning (e.g.,
Anastopoulos, Guevremont, Shelton, & DuPaul, 1992; Harpin, 2005). A handful of
experimental studies have provided support for the causal influences of child ADHD on
family functioning. Specifically, experimental studies have used confederate children
exhibiting either ADHD/ASB symptoms or no behavior problems to examine the effects
of these behaviors on adults. Adults interacting with children exhibiting ADHD/ASB
behaviors have been found to experience more negative affect/distress (Lang, Pelham,
Johnston, & Gelernter, 1989; Pelham et al., 1998; Pelham & Lang, 1993), subjective
feelings of inadequacy (Pelham et al., 1997, 1998), subjective feelings of hostility
(Pelham et al., 1997), greater feelings of anxiety and depression (Pelham et al., 1997),
less positive and more negative parenting and communication (Wymbs, Wymbs, &
Dawson, 2015), and increased substance use (Lang et al., 1989; Pelham et al., 1997;
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Pelham & Lang, 1993) than adults interacting with typically behaving children.
However, this small body of research does not distinguish between the effects of ADHD
and those of comorbid ASB in children.
Further evidence for child effects is provided by research demonstrating the
effects of medicating children with ADHD on parenting and parent-child interactions. A
handful of laboratory studies of children with ADHD have compared parents’ behavior
when interacting with their own children both on and off medication. When their
children were medicated with methylphenidate, parents were observed to use less
criticism and more praise (Humphries, Kinsbourne, & Swanson, 1978), exhibit greater
attention to compliance and less directiveness (Barkley & Cunningham, 1979), and use
fewer commands and more passive observation (Barkley, 1989; Barkley, Karlsson,
Strzelecki, & Murphy, 1984; Pollard, Ward, & Barkley, 1984) than when children were
unmedicated. Similarly, a handful of studies have documented significant improvement
in parent functioning after their children with ADHD began taking stimulant medication.
Mothers of children with ADHD who responded to medication have been shown to
exhibit more warmth and less criticism compared to mothers of children taking placebos
(Schachar, 1987). Likewise, mothers showed significant improvement in negative
parenting practices over a 2-year period after their children began stimulant medication
(Hechtman et al., 2004). Additionally, following 3 months of treatment with
amphetamine, global ratings of family dysfunction improved to the point that they no
longer differed from control families (Gustafsson et al., 2008). Though small in number,
these studies provide strong causal support for the effects of child ADHD behavior on
family functioning.

5

Longitudinal studies also provide some support for the effects of child ADHD on
family functioning. Studies have found that child ADHD is associated with later
parenting for both mothers and fathers, including high levels of control, rejection, anger,
and fatigue, and low levels of positive/facilitating behaviors and support (e.g., Barkley,
Fischer, Edelbrock, & Smallish, 1991; Elgar, Waschbusch, McGrath, Stewart, & Curtis,
2004; Gadetne, Ghesquiere, & Onghena, 2004; Lifford, Harold, & Thapar, 2008). These
effects have held in studies that have controlled for early parenting (Gadetne et al., 2004;
Lifford et al., 2008). Additionally, there is evidence that early ADHD predicts increased
likelihood of parents getting divorced, an indicator of parent stress and family adversity,
by the time children are 8 years old (Wymbs et al., 2008). Finally, mothers of children
with early ADHD had greater stressful life events, later psychological distress, and later
psychopathology than control children in an 8 year follow up study (Barkley et al., 1991).
Two of these studies took into account comorbid ASB (Barkley et al., 1991; Wymbs et
al., 2008) and suggest that comorbid ASB explains some, if not most, of the relation
between child ADHD and family dysfunction. One study took into account family
characteristics (e.g., maternal age and education, family income, and number of children;
Elgar et al., 2004), but no study has examined the role of parental ADHD. Thus, more
longitudinal research is needed to evaluate whether the effects of early ADHD on later
family functioning may be accounted for by other proposed mechanisms.
2. Family Dysfunction Exacerbates Symptoms of Child ADHD
Family dysfunction, though not thought to cause child ADHD, is believed to
exacerbate existing symptoms in children (e.g., Biederman et al., 1995; Counts et al.,
2005). The strongest evidence for the effects of family functioning on children’s ADHD
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symptoms is provided by intervention studies, including parent training studies and
treatment studies of parent psychopathology. Behavioral parent training is a wellestablished treatment for children with disruptive behavior disorders (e.g., Barkley,
2014). However, the parent training literature for child ASB (e.g., Kazdin, 1997;
Serketich & Dumas, 1996) is considerably larger than the literature on parent training for
child ADHD (e.g., Anastopoulos, Shelton, DuPaul, & Guevremont, 1993; Pelham &
Fabiano, 2008). Nonetheless, many studies have documented that improvements in
parental child management techniques resulting from parent training, lead to
improvements in ADHD symptoms among preschool (e.g., Bor, Sanders, & MarkieDadds, 2002; Sonuga-Barke, Daley, Thompson, Laver-Bradbury, & Weeks, 2001;
Strayhorn & Weidman, 1991) and school-aged (e.g., Chacko et al., 2008; Fabiano et al.,
2009) children with ADHD. These improvements in child ADHD following parent
training have even been seen in the classroom (Schachar, Tannock, Cunningham, &
Rkum, 1997). Although these intervention studies provide support for family functioning
as an important contributor to ADHD symptoms in children, there are nonetheless limits
to causal conclusions that can be drawn. Evidence that ADHD symptoms respond to
treatments that alter family functioning does not necessarily mean that family dysfunction
contributed to the development of such symptoms.
A handful of longitudinal studies also provide support for the effects of family
functioning on children’s ADHD. Specifically, longitudinal studies have found ADHD
symptoms to be predicted by earlier criticism/rejection (Lifford et al., 2008), control
(Campbell, Pierce, Moore, & Marakovitz, 1996; Gadetne et al., 2004), intrusiveness
(Carlson, Jacobvitz, & Sroufe, 1995; Keown, 2012), warmth and sensitivity (Keown,
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2012), inconsistent discipline (Hawes, Dadds, Frost, & Russell, 2013), and parental
involvement (Hawes et al., 2013). Additionally, family adversity at birth has been linked
to child hyperkinetic (ADHD) symptoms at the ages of 2, 4.5, 8 and 11 (Becker,
Holtmann, Laucht, & Schmidt, 2004). For several of these studies, results still held when
early family functioning was controlled for (Campbell et al., 1996; Carlson et al., 1995;
Lifford et al., 2008). Two of these studies took into account comorbid ASB (Hawes et
al., 2013; Keown, 2012), and have found parental involvement, sensitivity, and
intrusiveness to all significantly predict later child ADHD after controlling for comorbid
ASB. Additionally, one study found these results to remain when controlling for the role
of other family characteristics (Carlson et al., 1995), but none have examined whether
parental ADHD might account for these effects. Thus, more longitudinal research is
needed to examine whether the effects of family functioning on later ADHD may be
accounted for by other proposed mechanisms.
3. Relation Between Family Functioning and Child ADHD is Due to Comorbid ASB
Researchers have also speculated that the relation between ADHD and family
functioning may be due to comorbid ASB rather than ADHD (see Biederman, Newcorn,
& Sprich, 1991 for review). Several studies have found evidence that comorbid ASB
accounts for the relation between child ADHD and parenting. Mothers of children with
comorbid ADHD/ASB, but not mothers of children with ADHD, were observed to
significantly differ from mothers of typically developing children on a host of parenting
measures: giving more commands (Barkley et al., 1991; Gomez & Sanson, 1994), greater
negative responses (Gomez & Sanson, 1994), more rejecting parenting (Shaw, Owens,
Giovannelli, & Winslow, 2001), more negative discipline (Stormshak, Bierman,
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McMahon, & Lengua, 2000), and less parental warmth/involvement (Stormshak et al.,
2000). Mothers and fathers of children with comorbid ADHD/ASB have also been found
to report significantly higher levels of symptoms associated with mood disorders, anxiety
disorders, personality disorders, substance use, and ADHD/ASB, when compared to
parents of children with only ADHD (Barkley et al., 1991; Chronis et al., 2003; Goldstein
et al., 2007; Shaw et al., 2001). Studies have also suggested that comorbid ASB may
account for the association between ADHD and other aspects of family functioning.
Parents of children with comorbid ADHD/ASB, but not parents of children with only
ADHD, have been shown to experience greater maternal psychological stress (Barkley et
al., 1991), lower marital satisfaction (Barkley et al., 1992; Lindahl, 1998), greater marital
conflict (Barkley et al., 1991; Goldstein et al., 2007; Lindahl, 1998; Shaw et al., 2001;
Stormont‐Spurgin & Zentall, 1995), and greater overt marital hostility (Lindahl, 1998).
Additionally, families of children with comorbid ADHD/ASB, but not families of
children with only ADHD, have been found to live in more dangerous neighborhoods
(Shaw et al., 2001) and to have greater family stress (as measured by less caring, less
well-organized, and more dangerous home environments; Shaw et al., 2001).
In contrast to this literature, several studies have found a link between family
functioning and ADHD, even when controlling for ASB, or have found similar effects for
children with ADHD with and without ASB. Specifically, maternal and paternal
parenting (Ellis & Nigg, 2009; Hawes et al., 2013; Keown, 2012; Keown & Woodward,
2002; Pressman et al., 2006), psychopathology (Nigg & Hinshaw, 1998), and family
stress/adversity (Johnston, 1996; Leung et al., 1996; Barkley, McMurray, Edelbrock, &
Robbins, 1989), all remained significantly related to child ADHD, after controlling for
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comorbid ASB. Some of these studies adjusted just for conduct problems (Keown, 2012;
Keown & Woodward, 2002), whereas others adjusted for both ODD and CD (Ellis &
Nigg, 2009; Pressman et al., 2006). More research is needed to better understand these
mixed findings to gain insight into the potential explanatory role of comorbid ASB in the
relation between child ADHD and family functioning. Although findings are mixed, the
existing body of research suggests that examination of parent and child effects must take
into account comorbid ASB.
4. Children with ADHD have Families with Lower Functioning Due to Shared
Genetics
It has been well established that ADHD runs in families and is strongly
genetically inﬂuenced (e.g., Faraone et al., 2005). An estimated 18% to 25% of children
with ADHD have parents with ADHD (e.g., Biederman, Faraone, Keenan, Knee, &
Tsuang, 1990; Sprich, Biederman, Crawford, Mundy, & Faraone, 2000). Thus, it may be
that parental ADHD is responsible for the association between family functioning and
child ADHD. Clinical observations (Weiss, Hechtman, & Weiss, 2000) and a handful of
research studies (e.g., Chronis-Tuscano et al., 2008; Harvey, Danforth, McKee, Ulaszek,
& Friedman, 2003; Murray & Johnston, 2006) of families with both parents and children
with ADHD symptomatology have documented significant parenting struggles among
these families. These studies have found an association between parental ADHD and
more negative parenting practices (e.g., Chronis-Tuscano et al., 2008; Harvey et al.,
2003; Johnston, Scoular, & Ohan, 2004; Murray & Johnston, 2006) and less positive
parenting practices (e.g., Murray & Johnston, 2006). Similarly, parental ADHD is
associated with other forms of psychopathology (Kessler et al., 2006; Mannuzza, Klein,
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Bessler, & Malloy, 1993; McGough et al., 2005; Shekim, Asarnow, Hess, Zaucha, &
Wheeler, 1990; Sobanski et al., 2007; Weiss, Hechtman, Milroy, & Perlman, 1985;
Wilens et al., 2011). Finally, there is evidence that adults with ADHD experience a host
of significant life stressors at higher incidences than adults without ADHD, including
being more likely to be fired (Baker, Knight, & Simpson., 1995; Mannuzza et al., 1993;
Murphy & Barkley, 1996), arrested (Baker et al., 1995; Dalteg & Levander, 1998),
experience school failure and dropout (Barkley, 1997; Murphy & Barkley, 1996), have
driving accidents and speeding violations (Barkley, 1997; Murphy & Barkley, 1996), be
in poverty (Hechtman, 1991), lack social support and have conflict-ridden relationships
(Barkley, 1997; Hechtman, 1991; Weiss, Hechtman, & Weiss, 1999), and experience
separation and divorce (Biederman et al., 1994; Biederman et al., 1993; Murphy &
Barkley, 1996). This body of research suggests that parent ADHD may explain a portion
of the relation between child ADHD and family functioning, including dysfunctional
parenting practices, psychopathology, and family stress; however, to my knowledge only
one study has directly tested this possibility empirically (Ellis & Nigg, 2009). This single
study found that the relation between parenting practices and child ADHD symptoms
remained when parent ADHD was added as a covariate; thus, more research is needed to
replicate these findings and to explore these relations in other aspects of family
functioning.
D. Need to Simultaneously Examine the Four Proposed Mechanisms
Although each of the proposed mechanisms has been supported by empirical
studies, no study has examined all four mechanisms in the same sample. Testing these
four mechanisms within the same sample allows for more direct comparisons than with
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cross study comparisons. Additionally, examining all four proposed mechanisms will
allow for the evaluation of models in the context of other mechanisms. For example,
studies of parent and child effects have often not taken into account comorbid ASB,
parental ADHD, or other family characteristics, which could account for some of these
effects. Thus, a more comprehensive and integrated understanding of the relations
between different aspects of family functioning and child ADHD is needed.
A handful of longitudinal studies have simultaneously examined parent and child
effects (Elgar et al., 2004; Gadetne et al., 2004; Lifford et al., 2008, 2009). Two studies
conducted by Lifford and colleagues examined both parent and child effects
simultaneously using cross-lagged models. They examined the relation between child
ADHD and children’s reports of feelings of rejection in their relationships with their
mother and father (Lifford et al., 2008) and mother-child and father-child hostility
(Lifford et al., 2009) and found support for child effects. Specifically, child ADHD
symptoms were found to predict later perceptions of rejection in the mother–child
relationship, but rejection in the mother-child relationship was not found to predict later
child ADHD symptoms. The opposite pattern was found for fathers, with father-child
rejection predicting later child ADHD symptoms, but child ADHD symptoms did not
predict later father-child rejecting. With regard to hostility, child ADHD symptoms at
Time 1 were significantly related to mother–son hostility at Time 2, but mother–son
hostility at Time 1 did not predict sons’ ADHD symptoms at Time 2. These relations
were not found for girls, with genetic factors alone contributing to the relation between
child ADHD symptoms and parent-child hostility (Lifford et al., 2009). A study by
Gadetne and colleagues (2004) found that for mothers, high levels of control and
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increased child ADHD symptoms were bidirectionally related, but for fathers, only child
effects were evident, with high levels of child ADHD symptoms predicting later low
levels of support. Elgar and colleagues (2004) also examined the bidirectionality of
parent and child effects over a three-day period, and found that child ADHD symptoms
were related to maternal mood (fatigue-inertia) on the next day, and that maternal mood
(depression-dejection, tension-anxiety, and anger-hostility) were related to increases in
child ADHD symptoms on the following day. These studies that have simultaneously
examined two mechanisms are a first step towards understanding the complex
relationship between family functioning and child ADHD. However, research is needed
to examine all four mechanisms simultaneously.
E. Hyperactivity/Impulsivity versus Inattention
Although the two domains of ADHD, HI and inattentive symptoms are correlated,
there is evidence that they are distinct dimensions (e.g., DuPaul et al., 1998). Historically,
research examined relations between family functioning and HI exclusively (e.g.,
Barkley, 1989; Barkley et al., 1991) or ADHD symptoms collapsed across domain (e.g.,
Elgar et al., 2004; Hechtman et al., 2004); however, a handful of more recent studies have
examined differences in domains or across subtypes within the same study. These studies
have found combined presentation (and not inattentive presentation) to be associated with
family adversity (Counts et al., 2005) and family functioning (Lewis, 1992). Thus, there
is reason to believe differences may be found for the relation between family functioning
and HI versus inattentive symptoms. It is important to examine these domains separately
as many of the previous studies have simply compared combined presentation to
inattentive presentation; thus, differences may simply be a reflection of severity (i.e.,
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presence of more symptoms) rather than the presence of HI symptoms specifically.
F. Development of ADHD in the Preschool Years
Growing evidence that ADHD often emerges during the preschool years
(Lavigne, Lebailly, Hopkins, Gouze, & Binns, 2009; Riddle et al., 2013) suggests that our
understanding of the development of ADHD may be advanced by studying these
symptoms early in development. At the same time, approximately half of preschoolers
with behavior problems outgrow their difficulties (Campbell, Breaux, Ewing, &
Szumowski, 1986), suggesting that the preschool years may be a sensitive period during
which parental and environmental influences may cause children with ADHD symptoms
to follow diverging pathways. Only a handful of studies have examined whether family
functioning variables play a key role in helping preschool children with behavior
problems outgrow their difficulties (e.g., Breaux, Harvey, Lugo-Candelas, 2014;
Campbell, Ewing, Breaux, & Szumowski, 1986; Campbell et al., 1996; Lavigne et al.,
1998). Additionally, behavior problems tend to be more stable during the later preschool
years (Campbell, Ewing, et al., 1986; Harvey et al., 2009; Lahey et al., 2004), suggesting
that by the age of 4 or 5, many children’s trajectories have been set, and the family
processes that led them there may have already occurred. Additionally, ADHD symptoms
should generally decrease across the preschool years as children’s frontal lobes develop,
resulting in increased inhibitory control (Bell, Wolfe, & Adkins, 2007); however, it is
possible that family dysfunction may disrupt this typical trajectory of delaying children’s
behavioral and attentional control, and resulting in them continuing to display high levels
of ADHD symptoms. Thus, large scale longitudinal studies of young preschool children
at risk for ADHD may provide important insights into the relation between ADHD and
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family functioning. The present study sought to address this gap in the literature.
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CHAPTER II
THE PRESENT STUDY
The present study tested four proposed mechanisms underlying the relation
between family functioning, as measured by parenting practices, parent psychopathology,
and stressful life events, and child ADHD symptoms using longitudinal data across the
preschool years. In the present study, HI symptoms were the focus, as such symptoms
(mostly via combined presentation) have a higher prevalence in clinic settings and have a
potential for greater impact on family functioning; however, it is important to examine
whether the pattern of relations is similar for inattentive symptoms as there is limited
research on family functioning and inattention (Pheula, Rohde, & Schmitz, 2011) making
this an important area to explore. The current study sought to fill existing gaps in the
literature by examining the following questions:
1) Do child ADHD symptoms predict greater family dysfunction across the
preschool years (child effects)? Given the body of experimental, treatment, and
longitudinal research (e.g., Gadetne et al., 2004; Gustafsson et al., 2008; Hechtman et al.,
2004; Lifford et al., 2008; Pelham et al., 1997, 1998) demonstrating the deleterious
effects of having a child with ADHD on family functioning, it was predicted that child
ADHD symptoms at one time point would predict greater family dysfunction at the
following time point, controlling for current family functioning.
2) Does family dysfunction predict symptoms of child ADHD across the
preschool years (parent effects)? Considerable longitudinal and treatment research
(Becker et al., 2004; Bor et al., 2002; Hawes et al., 2013; Keown, 2012; Sonuga-Barke et
al., 2001) has linked family dysfunction to child ADHD. Thus, it was predicted that
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family dysfunction at one time point would predict child ADHD symptoms at the next
time point, controlling for current child ADHD symptoms.
3) Do the observed child and parent effects remain, when controlling for
comorbid ASB symptoms? The body of research examining the role of comorbid ASB
in the relation of family dysfunction and child ADHD is mixed, with some studies
finding relations between family dysfunction and child ADHD only for children with
comorbid ASB (e.g., Barkley et al., 1991; Goldstein et al., 2007; Shaw et al., 2001), and
other studies finding similar effects for children with and without ASB or when
controlling for ASB (e.g., Chronis et al., 2003; Hawes et al., 2013; Johnston, 1996).
Therefore, it was predicted that comorbid ASB symptoms will explain some, but not all,
of the relation between child ADHD symptoms and family functioning.
4) Do the observed child and parent effects remain, when controlling for
parent ADHD symptoms? This is the first study to examine the role of parent ADHD
symptoms in the relation of family dysfunction and child ADHD. Given that ADHD is
highly genetic (e.g., Sprich et al., 2000) and that adult ADHD is associated with greater
family dysfunction (e.g., Baker et al., 1995; Barkley, 1997; Chronis-Tuscano et al., 2008;
Kessler et al., 2006; Murphy & Barkley, 1996; Murray & Johnston, 2006), it was
predicted that parent ADHD symptoms would explain some, but not all, of the relations
between child ADHD symptoms and family functioning.
A. Method
1. Participants
Participants included 256 (136 boys, 120 girls) 3-year-old children (M = 44.13
months, SD = 3.39) and their parents who took part in a 3-year longitudinal study aimed
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at understanding the early development of ADHD and ODD among preschool children.
At the time of screening, 199 children had significant externalizing problems
(hyperactivity and/or aggression) and 59 children did not have behavior problems. The
sample was ethnically diverse, including European American (55.4%), Latino American
(17.8%; mostly Puerto Rican), African American (12%), and multiethnic (14.7%)
children. The median family income was $48,000. The majority of mothers (54.7%) and
fathers (63.0%) had high school diplomas, with a substantial minority of mothers (33.4%)
and fathers (28.6%) having bachelor’s degrees or higher.
2. Procedure
Participants were recruited over a 3-year period by distributing screening
questionnaire packets through state birth records, pediatrician offices, child care centers,
and community centers throughout western Massachusetts. Children with significant
externalizing problems were recruited from 1752 3-year-old children whose parents
completed a screening packet containing the Behavior Assessment System for Children –
Parent Report Scale (BASC-PRS; Reynolds & Kamphaus, 1992) and a questionnaire
assessing for exclusion criteria, parental concern about externalizing symptoms, and
demographic information. Inclusion criteria for the behavior problem group included: (a)
parent responded yes or possibly to the question, “Are you concerned about your child’s
activity level, defiance, aggression, or impulse control?” and (b) BASC–PRS
hyperactivity and/or aggression subscale T scores fell at or above 65 (approximately 92nd
percentile). Inclusion criteria for the control group included: (a) parent responded no to
the question, “Are you concerned about your child’s activity level, defiance, aggression,
or impulse control?” and (b) T scores on the BASC–PRS hyperactivity, aggression,
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attention problems, anxiety, and depression subscales fell at or below a T score of 60.
Participants had no evidence of intellectual disability, deafness, blindness, language
delay, cerebral palsy, epilepsy, autism, or psychosis.
At Time 1 (T1), families were scheduled for two 3-hour home visits scheduled
approximately 1 week apart, and each parent was paid for participation in the study.
Home visits were then conducted annually, with 243 families participating at Time 2
(T2), 215 families participating at Time 3 (T3), and 223 families participating at Time 4
(T4). The study was conducted in compliance with the author’s Internal Review Board,
and written informed consent was obtained from all participating parents.
3. Measures
Child Hyperactivity and ASB. Parents completed the National Institute of
Mental Health Diagnostic Interview Schedule for Children–Fourth Edition (DISC-IV;
Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) at each time point. At T1-T3, the
ADHD and ODD sections were administered, with minor modifications made to schoolrelated questions.. The full computerized version of the DISC-IV was administered at T4.
Interviews were administered jointly to mothers and fathers when they were available.
From these interviews, we created child hyperactivity and ODD variables for each time
point which represent the symptom counts out of the 9 hyperactive/impulsive and 8 ODD
symptoms. Good reliability was found in this sample for hyperactivity (α = .79) and ODD
(α = .81) symptoms across the time points.
Videotaped Assessment of Parenting. Children were videotaped at each time
point interacting with their mothers during a 5-min play task and a clean-up task. Each
tape was coded by two independent undergraduate research assistants (whose ratings
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were averaged). Global warmth ratings will be used in the present study, where warmth
represents the extent to which parents positively attended to their children; used praise,
encouragement, and terms of endearment; conveyed affection; were supportive and
available; were cheerful in mood and tone of voice; and conveyed interest, joy,
enthusiasm, and warmth in the interactions. Warmth was rated on a scale from 1 (no
warmth) to 7 (high level of warmth). Intraclass correlations for warmth averaged .70
across the four time points.
Self-Report of Parenting. Mothers completed the Parenting Scale (Arnold,
O’Leary, Wolff, & Acker, 1993) at each time point. The Parenting Scale is a 30-item
self-report measure, consisting of ratings on a 7-point Likert scale, with anchors that vary
across items (Appendix A). This scale yields scores for laxness (e.g., “When I say my
child can’t do something…I let my child do it anyway [7] vs. I stick to what I said [1]”)
and overreactivity (e.g., “When my child misbehaves…I get so frustrated or angry that
my child can see I’m upset [7] vs. I handle it without getting upset [1]”). Scores will be
calculated by averaging across items that loaded on each factor, with high scores
indicating dysfunctional parenting. This scale has demonstrated good reliability and
validity with preschoolers (Arnold et al., 1993). Parenting practices demonstrated good
reliability at each time point: laxness (α = .79) and overreactivity (α = .72) at T1; laxness
(α = .80) and overreactivity (α = .75) at T2; mother’s laxness (α = .83) and overreactivity
(α =.76) at T3; and laxness (α = .79) and overreactivity (α = .72) at T4.
Maternal Depression. The Millon Clinical Multiaxial Inventory- III (MCMI-III;
Millon & Davis, 1997), a 175-item questionnaire that assesses symptoms of DSM-IV
disorders, will be used to measure parent depression at each time point. The MCMI-III
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contains scales that measure psychiatric symptomatology from both Axis I and Axis II
disorders. In a clinical population, the internal consistency and retest reliabilities were
good, with internal consistency ranging from .66 to .90 and test-retest reliabilities ranging
from .84 to .96 (Millon & Davis, 1997). The full MCMI-III was administered at T1.
Only subscales assessing Major Depressive Disorder, Dysthymia, and Depressive
Personality Disorder were administered at T2, T3, and T4. Combined raw scores of these
three depression subscales was used, with higher scores indicating greater depression.
Cronbach’s α ranged from .90 to .93 across the 4 time points, demonstrating good
reliability.
Family Stress. The Life Experiences Survey (LES; Sarason, Johnson, & Siegel,
1978) is a 57-item measure of family stress that was administered at each time point
(Appendix B). Respondents rated the valence of events that occurred in the past year,
with ratings ranging from -3 (Extremely negative) to +3 (Extremely positive), with a
valence rating of 0 indicating that this event had no impact on the respondent. The
family stress measure was calculated by summing across the negative valence ratings,
with items that did not occur also receiving a rating of 0. The LES negative events scale
has demonstrated good test-retest reliability (r = .72; Sarason et al., 1978).
Parent ADHD. Parents completed the Current Symptoms Scale (Barkley &
Murphy, 1998) at T1, which will be used to assess parents’ ADHD symptoms. The
Current Symptoms Scale is an 18 item scale corresponding to DSM-IV ADHD
symptoms. Using a 4-point Likert scale ranging from 0 (rarely or never) to 3 (very
often), parents rated their symptoms. Symptom counts were used for the present study.
Good reliability was found in this sample for mothers’ hyperactive/impulsive
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(Cronbach’s α = .80) and inattentive (α = .87) and fathers’ hyperactive/impulsive (α =
.75) and inattentive (α = .81) symptoms.
4. Analytic Plan
Descriptive statistics, including means, standard deviations, distributions, and
intercorrelations were first examined.
Questions 1 and 2 – Parent and Child Effects. To examine the bidirectional
relations between child ADHD and family functioning, a series of cross-lagged panels
were estimated using Mplus (Muthén & Muthén, 2010). First, a baseline autoregressive
model was run, with child ADHD predicting child ADHD at the next time point and the
family functioning variable predicting the family functioning variable at the next time
point. Second, a parent effects model was tested, with child ADHD being regressed on
the family functioning variable from the preceding time point. Next, a child effects model
was tested, with the family functioning variable regressed on child ADHD from the
preceding time point. Finally, a bidirectional model was tested in which child ADHD and
the family functioning variable were regressed on the two variables from the preceding
time point. Changes in model fit were examined using a chi-square difference test to
determine whether the child effects, parent effects, and bidirectional models were
significantly better than the autoregressive model. As the main goal of these analyses was
to determine which model best fit the data, the focus of the analyses is on the model
comparisons rather than on the model fit of any particular model. Residuals were allowed
to correlate across time point to take into account shared method variance and significant
correlations were retained in the model. Each model was tested allowing cross-lagged
paths to vary across time, and then estimated with paths from family functioning

22

variables to child ADHD fixed to be constant across time and then with paths from child
ADHD to the family functioning variable fixed to be constant across time. If fixing paths
across time did not result in a significantly worse model fit, as measured by the chisquare fit index, paths were set to be fixed across time. Finally, using the final model, a
model comparison test was run with non-significant covariances from the same time
point (i.e., child hyperactivity with maternal depression at T2) dropped to examine
whether this simpler model could be retained. Within the model, residual terms were
estimated for each variable in the model. Significant correlations between family
functioning variables at non-sequential time points (e.g., T1 and T3) and ADHD
symptoms at non-sequential time points were included in the model to help account for
shared method variance. The model for analyses examining parent and child effects is in
Figure 1. Multigroup analyses were conducted in Mplus exploring whether gender
differences were present in the final models, where significant parent and child effects
were allowed to be free and then set to be fixed across boys and girls. Model comparison
tests revealed that no significant gender differences were present for any of our final
models (Appendix C); thus, all models presented below are based on the entire sample
(i.e., collapsed across genders).
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CHAPTER III
RESULTS
A. Descriptive Statistics
Tables 1 and 2 present descriptive statistics and intercorrelations for all study
variables. Child HI was significantly correlated with all study variables except T2 and T4
overreactivity. Family functioning variables were generally correlated with one another.
Normality of all study variables was assessed; most study variables had skewness and
kurtosis statistics within ±2, which is considered acceptable limits for these indices
(Trochim & Donnelly, 2006; Field, 2000 & 2009; Gravetter & Wallnau, 2014), with a
few important exceptions, most notably maternal ADHD and LES at each time point (see
Table 1).
B. Examination of Parent and Child Effects
1. Child HI and Maternal Depression Model
Model fit and model comparison statistics are presented in Table 3. First, a set of
parallel trait autoregressive models were fit to the data. Child HI and maternal
depression scores at each time point were regressed on their respective scores one year
earlier. The concurrent correlations between child HI and maternal depression at T1 and
between the error terms at T2-T4 were also included in the model. Additionally,
covariances between child HI at time points that were not being regressed on each other
(i.e., T1 and T3) and between maternal depression at time points that were not regressed
on each other were included in the model. This model generally demonstrated poor fit.
Next, parent effects from maternal depression to child HI were added. Constraining the
parent effects to be equal across time did not result in worse first; thus, parent effect paths
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were fixed across time. The addition of paths from maternal depression to child HI (fixed
across time) significantly improved model fit compared to the parallel trait model. Next,
child effect paths from child HI to maternal depression were added to the parallel trait
model. Constraining the child effect paths to be equal across time did not result in
significantly worse fit. The addition of child effect paths from child HI to maternal
depression (fixed across time) significantly improved model fit compared to the parallel
trait model. Therefore, both child and parent effects were kept in the final model with
paths fixed across time (see Figure 4). This model demonstrated fairly adequate fit and
significantly improved upon the fit of the autoregressive, fixed parent effects, and fixed
child effects models. In this model, evidence was found for bidirectional effects; child HI
significantly predicted maternal depression and maternal depression significantly
predicting child HI across the preschool years.
2. Child HI and Maternal Overreactive Parenting Model
Model fit and model comparison statistics are presented in Table 4. First, a
parallel trait autoregressive models was fit to the data. This model demonstrated
generally adequate fit. Next, parent effect paths from maternal overreactivity to child
ADHD were added, which significantly improved model fit. Constraining the parent
effects to be equal across time did not result in significantly worse fit; thus, parent effect
paths were fixed across time. The addition of parent effect paths (fixed across time) from
maternal overreactivity to child HI resulted in significantly better fit when compared to
the parallel trait model. Child effects were added next; constraining these effects did not
result in worse fit, so these paths were fixed across time. The addition of child effect
paths (fixed across time) from child HI to parent overreactivity did not improve model fit
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compared to the parallel trait model. Finally, a model with bidirectional paths containing
fixed parent and child effects was run, and resulted in significantly better fit than the
autoregressive and fixed child models, but not the fixed parent models. Thus the fixed
parent effects model was retained as the final model (see Figure 5). This model
demonstrated good fit, and provided evidence for parent effects, with maternal
overreactive parenting significantly predicting child HI across the preschool years.
3. Child HI and Maternal Lax Parenting Model
Model fit and model comparison statistics are presented in Table 5. First, a
parallel trait autoregressive model was estimated. This model demonstrated generally
adequate fit. Next, parent effects were added to the model. Constraining parent effects to
be equal across time did not result in worse first; thus, parent effect paths were fixed
across time. This model did not significantly improve on the autoregressive model. Next,
child effects were added to the model. Constraining the child effects did not result in
worse fit; thus, child effects were fixed across time. The addition of child effect paths did
not improve model fit compared to the autoregressive model. Finally, a model with
bidirectional paths containing fixed parent and child effects also did not result in better fit
than the autoregressive, fixed parent effects, or fixed child effects models. Thus, the
autoregressive model demonstrated the best fit for the relation between child HI and
maternal lax parenting (Figure 6). This model found child HI and maternal lax parenting
to be relatively stable across the preschool years, with child HI predicting child HI a year
later and maternal laxness predicting lax parenting a year later.
4. Child HI and Maternal Warm Parenting Model
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Model fit and model comparison statistics are presented in Table 6. First a
parallel trait autoregressive model with paths from child HI and maternal warmth at each
time point regressed on their respective scores one year earlier. This model demonstrated
generally adequate fit. Next, parent effects from maternal overreactivity to child HI were
added. Constraining the parent effects to be equal across time did not result in worse first;
thus, parent effect paths were fixed across time. The fixed parent effects model did not
significantly improve model fit compared to the autoregressive model. Next, child
effects from child HI to maternal overreactivity were added. Constraining the child
effects resulted in significantly worse fit; thus, child effects were allowed to vary across
time. The child effects model significantly improved on the autoregressive model.
Finally, a model with bidirectional effects with fixed parent effects resulted in
significantly better fit than the autoregressive and fixed parent effect models. However,
it did not significantly improve on the child effects model; thus the child effects model
was retained as the final model (see Figure 7). This model demonstrated good fit, with
evidence of significant child effects from T1 child HI to T2 maternal warmth.
5. Child HI and Stressful Life Events Model
Model fit and model comparison statistics are presented in Table 7. First, a
parallel trait autoregressive model with child HI and stressful life events at each time
point regressed on their respective scores one year earlier. This model demonstrated
somewhat poor fit. Next, parent effect paths from stressful life events to child HI were
added. Constraining the parent effects to be equal across time did not result in worse
first; thus, parent effect paths were fixed across time. The parent effects model
significantly improved model fit compared to the autoregressive model. Next, a child
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effects model with paths from child HI to stressful live events was run. Constraining the
child effects did not result in significantly worse fit; thus, child effects were fixed across
time. The child effects model significantly improved model fit compared to the
autoregressive model. Finally, a model with bidirectional paths containing fixed parent
and child effects resulted in significantly better fit than the autoregressive, fixed parent
effects, and fixed child effects models (see Figure 8). This model demonstrated relatively
good fit. The bidirectional fully fixed model provided evidence for child and parent
effects, with child HI significantly predicting stressful life events and stressful life events
significantly predicting child HI across the preschool years.
C. Examination of Cross-Lagged Paths Taking into Account Comorbid ODD
Next, I examined whether significant parent and/or child effects remained when
comorbid ODD symptoms were included in each model. Additional details of the results
of each model with the effects of comorbid ODD taken into account are presented in
Appendix D.
1. Child HI and Maternal Depression Model
To examine whether parent and child effects for maternal depression held when
controlling for comorbid ODD symptoms, child HI and maternal depression at each time
point were regressed on child ODD scores one year earlier and child ODD at each time
point was regressed on child HI and maternal depression from the year before. The
concurrent correlations between child ODD with child HI and maternal depression at T1
and between the errors at T2-T4 were added to the model. When the free versus fully
constrained model with paths from child ODD to child HI and to maternal depression
(and vice versa) to be equal across time were compared, there was not a significant
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difference between the models; thus, paths were fixed across time. This model
demonstrated adequate fit (Table 8). After taking into account comorbid ODD symptoms,
the parent effects from maternal depression to child HI (b = .04, SE = .01, p = .001) and
child effects from child HI to maternal depression (b = .20, SE = .07, p = .005) remained
significant.
2. Child HI and Maternal Overreactive Parenting Model
To examine whether parent effects for maternal overreactivity to child HI held
when controlling for comorbid ODD symptoms, child HI and maternal overreactivity at
each time point were regressed on child ODD scores one year earlier and child ODD at
each time point was regressed on child HI and maternal overreactivity from the year
before. The concurrent correlations between child ODD with child HI and maternal
overreactivity at T1 and between the errors at T2-T4 were added to the model. When the
parent effects model with paths from child ODD to child HI and to maternal
overreactivity (and vice versa) were set to be free versus equal across time, there was not
a significant difference in fit; thus, paths were fixed across time. This model
demonstrated adequate fit (Table 8). After taking into account comorbid ODD
symptoms, parent effects from maternal overreactivity to child HI (b = .30, SE = .10, p =
.002) remained significant.
3. Child HI and Maternal Warm Parenting Model
To examine whether child effects from for T1 child HI to T2 maternal warmth
held when controlling for comorbid ODD symptoms, child HI and maternal warmth at
each time point were regressed on child ODD scores one year earlier and child ODD at
each time point was regressed on child HI and maternal warmth from the year before.
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The concurrent correlations between child ODD with child HI and maternal warmth at T1
and between the errors at T2-T4 were added to the model. When the child effects model
with paths from child ODD to child HI and to maternal warmth (and vice versa) were set
to be free verses equal across times, there was not a significant difference in fit between
the free and the fixed model; thus, the fixed model was used. This model demonstrated
adequate fit (Table 8). After taking into account comorbid ODD symptoms, child effects
from T1 child HI to T2 maternal warmth remained significant (b = -.09, SE = .03, p =
.001).
4. Child HI and Stressful Life Events Model
To examine whether parent effects for stressful life events and child effects for
child HI held when controlling for comorbid ODD symptoms, child HI and stressful life
events at each time point were regressed on child ODD scores one year earlier and child
ODD at each time point was regressed on child HI and stressful life events from the year
before. The concurrent correlations between child ODD with child HI and stressful life
events at T1 and between the errors at T2-T4 were added to the model. When the
bidirectional effects model with paths from child ODD to child HI and to stressful life
events (and vice versa) were compared with paths set to be free versus equal across time,
there was not a significant difference in fit; thus, paths were fixed across time for all
paths. This model demonstrated adequate fit (Table 8). After taking into account
comorbid ODD symptoms, child effects (b = -.26, SE = .11, p = .01) and parent effects (b
= -.03, SE = .01, p = .004) remained significant.
D. Examination of Cross-Lagged Paths Taking into Account Parent ADHD
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Whether or not significant parent and/or child effects remained when parent
ADHD symptoms are accounted for is reported below. Additional details of the results
of each model with the effects of parent ADHD symptoms are taken into account are
presented in Appendix D.
1. Child HI and Maternal Depression Model
To examine whether parent effects from maternal depression to child HI and child
effects from child HI to maternal depression held when controlling for parent ADHD,
child HI and maternal depression at T2, T3, and T4 were regressed on parent ADHD
symptoms at T1 in addition to the paths included in the bidirectional effects model. The
concurrent correlations between parent ADHD with child HI and maternal depression at
T1 were added to the model. When the bidirectional effects model with paths from
parent ADHD to child HI and to maternal depression were set to be free versus fixed to
be equal across time, there was not a significant difference in fit; thus, paths were fixed
across time. This model demonstrated adequate fit (Table 9). After taking into account
parent ADHD, child effects (b = .20, SE = .07, p = .004) and parent effects (b = .04, SE =
.01, p = .001) both remained significant.
2. Child HI and Maternal Overreactive Parenting Model
To examine whether the parent effects from maternal overreactive parenting to
child HI remained when controlling for parent ADHD symptoms, child HI and maternal
overreactivity at T2, T3, and T4 were regressed on parent ADHD symptoms at T1 in
addition to the paths included in the parent effects model. The concurrent correlations
between parent ADHD symptoms with child HI and maternal overreactivity at T1 were
also added to the model. When the parent effects model with paths from parent ADHD
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to child HI and to maternal overreactivity were set to be free versus equal across time,
allowing the paths to be free resulted in significantly better fit; thus, paths were allowed
to vary across time. This model demonstrated good fit (Table 9). After taking into
account parent ADHD symptoms, parent effects from maternal overreactivity to child HI
(b = .33, SE = .10, p < .001) remained significant.
3. Child HI and Maternal Warm Parenting Model
To examine whether the child effects from maternal warm parenting to child HI
remained when controlling for parent ADHD symptoms, child HI and maternal warmth at
T2, T3, and T4 were regressed on parent ADHD symptoms at T1 in addition to the paths
included in the child effects model. The concurrent correlations between parent ADHD
symptoms with child HI and maternal warmth at T1 were also added to the model. When
the child effects model with paths from parent ADHD symptoms to child HI and to
maternal warmth set to be free versus equal across time, there was not a significant
difference in fit; thus, paths were fixed across time. This model demonstrated good fit
(Table 9). After taking into account parent ADHD symptoms, child effects from T1 child
HI to T2 maternal warmth (b = -.09, SE = .02, p < .001) remained significant.
4. Child HI and Stressful Life Events Model
To examine whether parent effects from stressful life events to child HI and child
effects from child HI to stressful life events held when controlling for parent ADHD
symptoms, child HI and stressful life events at T2, T3, and T4 were regressed on parent
ADHD symptoms at T1 in addition to the paths included in the bidirectional effects
model. The concurrent correlations between parent ADHD with child HI and stressful
life events at T1 were also added to the model. When the bidirectional effects model
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with paths from parent ADHD to child HI and to stressful life events were set to be free
versus equal across time, there was not a significant difference in fit; thus, all paths were
fixed across time. This model demonstrated good fit (Table 9). After taking into account
parent ADHD symptoms, child effects from child HI to stressful life events (b = -.24, SE
= .10, p = .02) and parent effects from stressful life events to child HI (b = -.03, SE = .01,
p = .004) remained significant across the preschool years.
E. Exploration of the Relations Between Family Functioning and Child Inattention
As predicted, several important differences were observed in child/parent effects
for child inattention versus HI and when controlling for comorbid ODD symptoms and
parent ADHD symptoms. The relations between child inattention and maternal
depression were consistent with those for child HI, including when controlling for
comorbid ODD and parental ADHD symptoms. Unlike child HI, maternal overreactivity
was predictive of child inattention and child inattention was predictive of later maternal
overreactivity (b = 0.02, SE = 0.01, p = .04). The observed effect of overreactivity on
child inattention held when controlling for comorbid ODD and parent ADHD; however,
the effects of child inattention on maternal overreactive parenting only held when
controlling for comorbid ODD, not when controlling for parent ADHD (b = 0.01, SE =
0.06, p = .17). For maternal warmth, evidence was found for both parent (all time points)
and child effects (T1 to T2 and T3 to T4). Results held both when controlling for
comorbid ODD and parent ADHD. Finally, the relations between child inattention and
stressful life events were consistent with those of child HI; however, the effect of
stressful life events on child inattention was only a trend (b = -0.02, SE = 0.01, p = .08)
rather than significant as was the case for the relation with child HI. When controlling
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for comorbid ODD the effect of child inattention in predicting stressful life events
became non-significant (b = -0.16, SE = 0.10, p = .11). Additionally, when controlling
for parental ADHD the effect of child inattention on maternal stressful life events (b = 0.17, SE = .09, p = .07) and of maternal stressful life events on child inattention (b = 0.02, SE = .01, p = .08) became trends. Overall, child HI appears to have more consistent
and stronger relations with family functioning than child inattention. Additionally, unlike
with child HI, when comorbid ODD symptoms or parental ADHD symptoms were taking
into account, many of these relations were weakened or became non-significant.
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CHAPTER IV
DISCUSSION
The results of the present study support the presence of both parent and child
effects in the relation between child HI and family functioning, though effects varied
across different family functioning variables. Specifically, bidirectional effects were
found for maternal depressive symptoms and stressful life events, parent effects were
found for overreactive parenting, and child effects were found for warm parenting (from
T1 to T2). For all measures of family functioning, observed effects held when comorbid
child ODD symptoms and parental ADHD symptoms were taken into account. This
suggests that although child ODD and parent ADHD symptoms are related to family
functioning, they do not fully explain the relation between child HI and family
functioning. The findings of the present study have important clinical implications
regarding treatments targeting reductions in child HI.
A. Bidirectional Relation Between Family Functioning and Child Hyperactivity
The findings of the present study are in line with several theoretical frameworks.
Notably, results are consistent with the developmental psychopathology framework and
Bell’s Model of Socialization, both of which highlight the dynamic bidirectional
influences between children and factors in their environment/family factors. These
findings are also consistent with the handful of longitudinal studies finding child ADHD
to be predictive of more negative parenting practices (e.g., Barkley et al., 1991; Elgar et
al., 2004; Gadetne et al., 2004; Lifford et al., 2008), and greater life stressors (Barkley et
al., 1991; Wymbs et al., 2008). They also support the findings of a handful of
experimental studies which have found that interacting with a child displaying ADHD
symptoms results in parents experiencing greater maternal depression symptoms and
35

other associated feelings and affective states (Lang et al., 1989; Pelham et al., 1997,
1998; Pelham & Lang, 1993), by showing that child HI symptoms predict greater
maternal depression symptoms a year later. Additionally, the findings of the present
study add to a handful of longitudinal studies finding family functioning to be predictive
of child ADHD. Specifically, the findings are consistent with studies (Campbell et al.,
1996; Carlson et al., 1995; Gadetne et al., 2004; Hawes et al., 2013; Keown, 2012;
Lifford et al., 2008) that have found negative parenting practices to predict later child
ADHD symptoms. The finding that maternal warmth was not predictive of later child
ADHD was inconsistent with Keown (2012), though her results were only found using a
categorical ADHD variable, and not in dimensional analyses. Additionally, our results
are consistent with the one study to examine if family adversity at birth is predictive of
later child ADHD (Becker et al., 2004). While this study adds to the larger bodies of
literature that separately have found support for child effects or parent effects, this study
adds to the much smaller body of research that has simultaneously examined the
bidirectional influence of these effects (Elgar et al., 2004; Gadetne et al., 2004; Lifford et
al., 2008, 2009) and suggests that doing so is important as evidence was found for
bidirectional effects for maternal depression and stressful life events.
The observed child and parent effects support two of the possible mechanisms
that have emerged from the literature, (a) child ADHD symptoms cause family
dysfunction and (b) family dysfunction, though not thought to cause child ADHD,
exacerbates its symptoms. Several processes are likely involved in the observed child
effects. Children with ADHD are more likely to display noncompliance and inappropriate
behaviors (DuPaul et al., 2001); these behaviors may place additional demands on parents
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which may disrupt parenting, contribute to parental depression, and make parents feel
more overwhelmed by life stressors. In turn, parent effects observed in this study may be
a result of several processes. Emotional difficulties associated with parental depression
and stressful life events may disrupt parenting, which in turn may contribute to or
exacerbate hyperactive behaviors. Overreactive parenting in particular may inadvertently
reinforce hyperactive behavior or disrupt the development of executive functions and/or
reward networks, which in turn results in greater hyperactivity-impulsivity.
Differences were observed across the types of family functioning variables.
Notably, there were observed differences across the three parenting variables. In general,
the presence of negative parenting practice (e.g., overreactivity) has been associated with
ADHD (REF) more so than the absence of positive parenting practices (e.g., warmth).
This finding is consistent with the observed parental effects for overreactivity but the
weak and inconsistent child effects for warmth and lack of parental effects for warmth.
Additionally, our findings regarding parenting practices generally fit with previous
research. Specifically, laxness has been more strongly linked with ODD than ADHD (e.g.,
Harvey & Metcalfe, 2012) and parental warmth has been found to be associated with

children’s oppositionality (a dimension of ODD), but not their hyperactivity (Stormshak,
Bierman, McMahon, & Lengua, 2000).
B. Comorbid Child ODD Symptoms Do Not Explain the Bidirectional Relation
Between Family Functioning and Child Hyperactivity
The findings of the present study add to the conflicting body of research regarding
whether comorbid ASB accounts for the relation between child ADHD and various
measures of family functioning. Although child ODD was related to both child HI
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symptoms and family functioning, it did not fully explain the relation between these
variables. These findings are consistent with those of studies that have found parenting
(Ellis & Nigg, 2009; Hawes et al., 2013; Keown, 2012; Keown & Woodward, 2002;
Pressman et al., 2006), parental psychopathology (Nigg & Hinshaw, 1998), and family
stress/adversity (Johnston, 1996; Leung et al., 1996; Barkley et al., 1989) to remain
significantly related to child ADHD, after controlling for comorbid ASB. However,
these findings are in contrast to those of studies that have found mothers of children with
comorbid ADHD/ASB, but not mothers of children with ADHD to use more negative and
less positive parenting practices (Barkley et al., 1991; Gomez & Sanson, 1994; Shaw et
al., 2001; Stormshak et al., 2000), have greater comorbid psychopathology (Barkley et
al., 1991; Chronis et al., 2003; Goldstein et al., 2007; Shaw et al., 2001), and more
stressful life events (Barkley et al., 1991, 1992; Goldstein et al., 2007; Lindahl, 1998;
Shaw et al., 2001; Stormont‐Spurgin & Zentall, 1995). In general, studies that have
found impaired family functioning to only be associated with comorbid ASB have tended
to use a group based approach (Barkley et al., 1991; Chronis et al., 2003; Goldstein et al.,
2007; Gomez & Sanson, 1994; Lindahl, 1998; Shaw et al., 2001; Stormont‐Spurgin &
Zentall, 1995), rather than analyzing symptoms on a continuum. Perhaps studies that
have used group based approaches have children with more severe ASB (i.e., who meet
diagnostic criteria versus just presenting with symptomatology); thus, when the comorbid
ASB is taken into account in the studies that use a group based approach it has a strong
impact in explaining the relation between child hyperactivity and family functioning as
the actual behaviors have a more profound impact on family functioning themselves.
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C. Parental ADHD Symptoms Do Not Explain the Bidirectional Relation Between
Family Functioning and Child Hyperactivity
Although parental ADHD was associated with higher levels of child HI and more
negative family functioning, these relations did not fully explain the relations found
between family functioning and child HI. These finding are consistent with previous
studies that have found an association between parental ADHD and more negative
parenting practices (e.g., Chronis-Tuscano et al., 2008; Harvey et al., 2003; Johnston et
al., 2004; Murray & Johnston, 2006), greater comorbid psychopathology (Kessler et al.,
2006; Mannuzza et al., 1993; McGough et al., 2005; Shekim et al., 1990; Sobanski et al.,
2007; Weiss et al., 1985; Wilens et al., 2011), and greater life stress (e.g., Baker et al.,
1995; Barkley, 1997; Biederman et al., 1994; Biederman et al., 1993;Dalteg & Levander,
1998; Hechtman, 1991; Mannuzza et al., 1993; Murphy & Barkley, 1996; Weiss et al.,
1999). They also are consistent with those of Ellis and Nigg (2009) who found the
relation between parenting practices and child ADHD to hold when parent ADHD
symptoms were added as a covariate. This is the first study to empirically test whether
parent ADHD may explain a portion of the relation between child ADHD and multiple
measures of family functioning, including dysfunctional parenting practices, comorbid
parental psychopathology, and family stress. The findings of the present study suggest
that although parent ADHD symptomatology is associated with both poor family
functioning and child ADHD, it does not account for the association between family
functioning and child HI.
D. Limitations
The results of the present study should be interpreted in the context of several

39

limitations. First, parent ADHD symptoms were only measured at T1, preventing the
examination of how changes in parental ADHD symptoms over time might be related to
child HI and family functioning variables. Additionally, the measure of parent ADHD is
based on self-report which may be biased. Future studies should utilize collateral
information when assessing parent ADHD. Second, the study relied largely on parental
report to measure study variables; future research is needed to replicate the findings using
multimethod assessment. Third, this study focused solely on maternal psychopathology
and parenting practices. However, research suggests that paternal psychopathology and
negative parenting practices (e.g., Eiden, Colder, Edwards, & Leonard, 2009; Johnson,
Cohen, Kasen, Ehrensaft, & Crawford, 2006) are also associated with child ADHD.
Future research is needed to replicate these analyses, examining both mothers and fathers,
as there may be differential effects. Fourth, although a longitudinal design provides
stronger support for a causal link than cross-sectional designs, the findings of this study
do not establish the direction of causality between family functioning and child HI as the
analyses in the current study are still correlational in nature and other third variables not
accounted for in the present study could explain the relation between child HI and family
functioning. Finally, the analyses controlling for comorbid child ODD symptoms and
parent ADHD symptoms had many parameters in the model, and thus are underpowered.
This may explain why ODD symptoms and parent ADHD symptoms explained so little
additional variance in each model; thus, caution should be used when interpreting these
models.
E. Clinical Implications
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Despite these limitations, the findings of the present study suggest that child HI
can change during the preschool years through changes in their environment. Though the
findings of our study are correlational in nature, they are supportive of using psychosocial
interventions in treating this population. Specifically, the findings suggest that teaching
parents effective parenting strategies, reducing maternal depressive symptoms, and
increasing support/coping strategies for stressful life events each hold promise for
improving the negative bidirectional influence between child hyperactivity/impulsivity
and family dysfunction. In preschoolers, parent management training is the first line of
treatment for children, as medication is not recommended until age 6 (Subcommittee on
Attention-Deficit/Hyperactivity Disorder, Steering Committee on Quality Improvement
and Management, 2011). Parent training has been found to be effective in reducing
symptoms both for child ADHD and ODD (Brestan & Eyberg, 1998; Pelham et al.,
1998), with children with comorbid ADHD and ODD/CD responding equally well to
psychosocial treatments (Conduct Problems Prevention Research Group, 2002; Hartman,
Stage, & Webster-Stratton, 2002; Webster-Stratton, Reid, & Hammond, 2001). While our
findings suggest that family adversity and parent psychopathology are important factors
to target in conjunction with parent training, low socioeconomic status, marital discord
(Kent & O’Leary, 1976) and parental psychopathology (e.g., McMahon, Forehand,
Greist, & Wells, 1981; Webster-Stratton & Hammond, 1990) all have been found to
predict poorer response to parent training. Additionally, while the present findings do
not suggest that specifically targeting parental ADHD symptoms will fully address the
negative mutual influence of child HI and family dysfunction, there is evidence that
parental ADHD symptoms decreases the effectiveness of parent training (Chronis-
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Tuscano et al., 2011; Harvey et al. 2003; Sonuga-Barke et al., 2002). Several
interventions have begun to explore the benefits of targeting multiple family functioning
aspects in mothers of children with ADHD, including addressing maternal depression
(Chronis, Gamble, Roberts, & Pelham, 2006; Chronis-Tuscano et al., 2013), parental
ADHD (Babinski, Waxmonsky, & Pelham, 2014), or a combination of stress, depression,
anxiety, and other parenting problems (Sanders, Markie-Dadds, Tully, & Bor, 2000) and
hold promise in not only improving the negative family functioning aspects, but also in
reducing child ADHD symptoms. Given evidence that coping styles can influence
parenting and child behavior (McKee, Harvey, Danforth, Ulaszek, & Friedman, 2004),
this is also an important area for future parenting interventions to explore. In sum, there is
promise that psychosocial interventions might lead to improvements, at least at the
symptom level in preschool children with ADHD.
In addition to clinical implications of parent effects, the findings of the present
study suggest that reducing child HI symptoms may lead to improvements in family
functioning. While stimulant medications are front line treatments for school-age children
and adolescents with ADHD, and have been found to improve family functioning (e.g.,
Gustafsson et al., 2008; Hechtman et al., 2004), there is concern regarding the efficacy
and safety of using such medications with preschool children (Greenhill et al., 2006;
Riddle et al., 2013) and such medications are not currently approved by the Food and
Drug Administration in children younger than six. Thus, it may be useful to develop and
explore the utility of interventions directly targeting child hyperactivity and impulsivity,
outside of traditional family-based interventions and medication. Interventions targeting
executive functions among preschoolers with ADHD have showed some efficacy in
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improving their symptoms (Papazian, Alfonso, Luzondo, & Araguez, 2009; Re,
Capodieci, & Cornoldi, 2015; Tamm & Nakonezny, 2015). Another intervention that has
been explored to reduce ADHD symptoms is neurofeedback therapy (see Cortese et al.,
2016 for review); however, all of the research has been with children age 6 and older and
this type of therapy is not currently recommended in treatment for ADHD since only
effects were found based on report of parents, not based on adults unaware of treatment
status or neuropsychological assessment of attention and inhibition. Finally, given the
evidence of the bidirectional influence of child HI and family functioning, targeting
family functioning via treatment of parental depression, parenting interventions, or
increase of social support/reduction of stress, may result in a positive feedback loop in
which child behavior improves, which in turn helps family functioning continue to
improve.

43

Table 1
Means and Standard Deviations of Study Variables
Variable
n
M
SD
Skewness (SE)
Kurtosis(SE)
1. T1 Hyperactivity
256
4.71
2.44
-0.13(.15)
-0.84(.30)
2. T1 ODD
256
3.86
2.30
0.01(.15)
-0.98(.30)
3. T1 Overreactivity
241
2.71
0.80
0.93(.16)
3.19(.31)
4. T1 Laxness
240
2.93
0.99
0.95(.16)
1.50(.31)
5. T1 Warmth
230
4.39
1.12
-0.40(.16)
-0.25(.32)
6. T1 Depression
224
5.54
6.44
1.59(.16)
2.18(.32)
7. T1 Stressful Life Events
237
-6.65
10.11
-4.94(.16)
38.54(.33)
8. T2 Hyperactivity
235
4.62
2.51
-0.08(.16)
-0.92(.32)
9. T2 ODD
235
3.66
2.33
0.04(.16)
-0.95(.32)
10. T2 Overreactivity
231
2.71
0.77
0.41(.16)
0.59(.32)
11. T2 Laxness
231
2.70
0.92
0.71(.16)
0.39(.32)
12. T2 Warmth
219
4.32
0.95
-0.44(.16)
0.31(.33)
13. T2 Depression
235
5.28
6.92
1.57(.16)
1.75(.32)
14. T2 Stressful Life Events
212
-5.16
6.91
-3.17(.17)
14.87(.33)
15. T3 Hyperactivity
188
4.15
2.75
0.16(.18)
-1.14(.35)
16. T3 ODD
188
3.14
2.31
0.36(.18)
-0.66(.35)
17. T3 Overreactivity
143
2.58
0.79
0.33(.17)
0.002(.34)
18. T3 Laxness
143
2.69
0.81
0.59(.17)
0.11(.34)
19. T3 Warmth
174
4.45
0.58
0.26(.18)
0.15(.37)
20. T3 Depression
210
4.56
6.76
1.78(.17)
2.60(.33)
21. T3 Stressful Life Events
183
-4.50
6.70
-3.14(.18)
13.46(.36)
22. T4 Hyperactivity
217
3.09
2.65
0.51(.17)
-0.96(.33)
23. T4 ODD
217
2.15
2.16
0.81(.17)
-0.41(.33)
24. T4 Overreactivity
145
2.57
0.84
0.27(.17)
-0.50(.33)
25. T4 Laxness
145
2.77
0.85
0.85(.17)
0.87(.33)
26. T4 Warmth
185
4.25
0.54
-0.77(.18)
0.80(.36)
27.T4 Depression
218
4.58
6.31
1.74(.17)
2.59(.33)
28.T4 Stressful Life Events
199
-4.41
6.36
-2.75(.17)
9.00(.34)
29. Mother ADHD
232
2.25
3.19
2.23(.16)
5.37(.32)
Note. ODD = Oppositional Defiant Disorder; ADHD = Attention Deficit Hyperactivity Disorder
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Table 2
Intercorrelations Among Study Variables
Variable
1. T1 Hyp
2. T1 ODD
3. T1 Over
4. T1 Lax
5. T1 Warm
6. T1 Dep.
7. T1 SLE
8. T2 Hyp
9. T2 ODD
10. T2 Over
11. T2 Lax
12. T2 Warm
13. T2 Dep
14. T2 SLE
15. T3 Hyp
16. T3 ODD
17. T3 Over
18. T3 Lax
19. T3 Warm
20. T3 Dep
21. T3 SLE
22. T4 Hyp
23. T4 ODD
24. T4 Over
25. T4 Lax
26. T4 Warm
27.T4 Dep
28.T4 SLE
29. Mother
ADHD

1
-.54***
.18**
.27***
-.17*
.26***
-.25***
.66***
.42***
.12
.11
-.27***
.27***
-.16*
.57***
.38***
.17*
.20**
-.13
.30***
-.26***
.55***
.29***
.11
.15
-.16*
.29***
-.24**
.27***

2
-.21**
.17**
-.05
.29***
-.17**
.42***
.58***
.16*
.21**
-.16*
.27***
-.14*
.40***
.45***
.17*
.20**
-.03
.31***
-.15
.31***
.40***
.13
.21*
-.12
.32***
-.18**
.28***

3

4

5

6

7

8

-.16*
.00
.25***
-.08
.27***
.29***
.12
.04
-.23**
.18**
-.07
.25**
.19*
.51***
.14*
.00
.10
.01
.26***
.17*
.16
.20*
-.01
.18*
-.02
.24***

--.25***
.29***
-.11
.22**
.14*
.20**
.05
-.17*
.38***
-.13
.25**
.19*
.31***
.72***
-.17*
.29***
.00
.10
.11
-.05
.13
-.23**
.26***
-.06
.28***

--.22**
.04
-.16*
-.05
-.09
-.13
.40***
-.29***
.09
-.16*
-.11
-.00
-.12
.45***
-.18*
.01
-.12
-.08
-.11
-.27**
.35***
-.26***
.04
-.12

--.38***
.27***
.20**
.08
.11
-.26***
.83***
-.46***
.30***
.16*
.34***
.31***
-.24**
.75***
-.26**
.26***
.20**
.10
.30**
-.34***
.67***
-.23**
.51***

--.24***
-.20**
.10
-.13
.10
-.36***
.15*
-.36***
-.15*
-.29***
-.25**
.17*
-.48***
.44***
-.20**
-.13
-.01
-.14
.10
-.42***
.31***
-.39***

-.53***
.08
.18*
-.25***
.33***
-.16*
.72***
.37***
.22**
.17*
-.07
.35***
-.27***
.64***
.36***
.06
.29**
-.19*
.37***
-.21**
.32***

9

-.25**
.22***
-.22**
.24***
-.12
.51***
.57***
.23**
.14*
-.00
.29***
-.15*
.38***
.49***
.09
.24**
-.05
.27***
-.08
.24**

10

-.15*
-.01
.13
-.07
.21*
.36***
.21**
.17*
-.02
.10
.02
.13
.18*
.55***
.16
-.00
.01
-.03
.10

11

12

13

14

--.15
.20*
-.01
.16
.21*
.00
.18*
-.18*
.21**
-.01
.15
.16*
.10
.61***
-.19*
.14
.02
.01

--.23**
.11
-.27***
-.21**
-.16*
-.14
.23**
-.19**
.16*
-.19**
-.17*
-.05
-.17
.22**
-.21**
.05
-.10

--.46***
.30***
.20**
.32***
.33***
-.32***
.81***
-.32***
.33***
.30***
.05
.20*
-.36***
.76***
-.29***
.35***

--.28***
-.22**
-.31***
-.12
.05
-.39***
.59***
-.27***
-.23***
.05
-.13
.05
-.38***
.46***
-.14*

15

16

-.54***
-.25**
.32***
.14
.20**
-.08
.00
.37*** .29***
***
-.33
-.33***
.70*** .41***
.47*** .55***
.08
.13
.15
.19*
-.16*
-.10
.39*** .31***
-.26*** -.30***
.34*** .25**

17

18

-.35***
--.01
-.14
.36*** .30***
-.31*** -.07
.27*** .09
.32*** .10
.05
.00
-.03
.01
.02
-.21**
.22** .23**
-.17*
.02
.30*** .23**

19

20

--.24***
-.02
-.03
-.08
-.01
-.12
.34***
-.26**
.07
-.02

--.48***
.33***
.32***
.11
.21*
-.28***
-.75***
-.33***
.40***

21

22

--.28***
--.24**
.47***
-.03
.15***
.00
.14
.04
-.11
-.41*** .33***
.60*** -.28***
-.15
.25***

23

-.15
.22**
-.11
.32***
-.21**
.13

24

-.15
.12
.04
-.05
.09

25

27

28

--.11 -.28**-.25*** --.16 .10 -.45*** -.19* -.13 .41*** -.15*

Note. T1 = time 1; Hyp = Hyperactivity; ODD = Oppositional Defiant Disorder; Over = Overreactivity; Lax = Laxness; Warm = Warmth;
Dep = Depression; SLE = Stressful Life Events; T2 = time 2; T3 = time 3; T4 = time 4; ADHD = Attention Deficit Hyperactivity Disorder
*
p < .05, **p < .01, ***p < .001
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Table 3
Hyperactivity and Depression Model Comparison Table
Model
χ2
df RMSEA
M1: Autoregressive
M2: Parent Effects
M2f: Parent Effects Fixed
M3: Child Effects
M3f: Child Effects Fixed
M4: Cross-Lag Fully Fixed

M4c: Cross-Lag Fully Fixed
Without Non-Significant
Covariances
Note: **p < .01, ***p < .001

50.31***
34.95***
36.46***
-37.26***
37.52***
-24.11**
--28.64**

12
9
11
-9
11
-10
--13

.11
.11
.10
-.11
.10
-.07
--.07

CFI

SRMR

.97
.98
.98
-.98
.98
-.99
--.99

.17
.11
.11
-.13
.13
-.06
--.07
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Model
Comparison
-1 vs. 2
2 vs. 2f
1 vs. 2f
1 vs. 3
3 vs. 3f
1 vs. 3f
1 vs. 4
2f vs. 4
3f vs. 4
4 vs. 4c

Δχ2

Δdf

-15.36**
1.51
13.85***
13.05**
0.26
12.79***
26.20***
12.35***
13.41***
4.53

-3
2
1
3
2
1
2
1
1
4

Table 4
Hyperactivity and Overreactivity Model Comparison Table
Model
χ2
df
RMSEA
33.22***
19.39*
21.45*
31.72*

12
9
11
16

.08
.07
.06
.06

.97
.99
.99
.98

.12
.07
.07
.09

Model
Comparison
-1 vs. 2
2 vs. 2f
2f vs. 2c

-M3: Child Effects
30.64***
M3f: Child Effects Fixed
31.00**
-M4: Cross-Lag Fully Fixed
19.39*
--*
**
***
Note: p < .05, p < .01, p < .001

-9
11
-10
---

-.10
.08
-.06
---

-.97
.98
-.99
---

-.10
.10
-.05
---

1 vs. 2f
1 vs. 3
3 vs. 3f
1 vs. 3f
1 vs. 4
2f vs. 4
3f vs. 4

M1: Autoregressive
M2: Parent Effects
M2f: Parent Effects Fixed
M2c: Parent Effects Fixed
Without Non-Significant
Covariances

CFI

SRMR
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Δχ2

Δdf

-13.83**
2.06
10.27

-3
2
5

11.77***
2.58
0.36
2.22
13.83***
2.06
11.61***

1
3
2
1
2
1
1

Table 5
Hyperactivity and Laxness Model Comparison Table
Model
χ2
df
M1: Autoregressive
M1c: Autoregressive Without NonSignificant Covariances
M2: Parent Effects
M2f: Parent Effects Fixed
M3: Child Effects
M3f: Child Effects Fixed
M4: Cross-Lag Fully Fixed

RMSEA

CFI

SRMR

23.77*
30.25*

12
16

.06
.06

.99
.99

.08
.08

Model
Comparison
-1 vs. 1c

22.54**
23.29*
-18.05*
22.87*
22.39*
---

9
11
-9
11
10
---

.08
.07
-.06
.07
.07
---

.99
.99
-.99
.99
.99
---

.07
.07
-.06
.07
.06
---

1 vs. 2
2 vs. 2f
1 vs. 2f
1 vs. 3
3 vs. 3f
1 vs. 4
2f vs. 4
3f vs. 4

Note: t p < .10, *p < .05, **p < .01
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Δχ2

Δdf

-6.48

-4

1.23
0.75
0.48
5.72
4.82t
1.38
0.90
0.48

3
2
1
3
2
4
1
1

Table 6
Hyperactivity and Warmth Model Comparison Table
Model
χ2
df
M1: Autoregressive
M2: Parent Effects
M2f: Parent Effects Fixed
M3: Child Effects
M3c: Child Effects Without NonSignificant Covariances
M3f: Child Effects Fixed
M4: Cross-Lag Parent Effects Fixed

RMSEA

CFI

SRMR

25.79*
21.75**
22.62*
-11.19
19.09

12
9
11
-9
15

.07
.07
.06
-.03
.03

.97
.98
.98
-1.00
0.99

.09
.08
.08
-.05
.07

Model
Comparison
-1 vs. 2
2 vs. 2f
1 vs. 2f
1 vs. 3
3 vs. 3c

18.62*
8.13*
---

11
8
---

.05
.01
---

.99
1.00
---

.06
.03
---

3 vs. 3f
1 vs. 4
2f vs. 4
3 vs. 4

Note: t p < .10, *p < .05, **p < .01

49

Δχ2

Δdf

-4.04
0.87
3.17t
14.60**
7.90

-3
2
1
3
6

7.43*
17.66**
14.49**
3.06t

2
4
3
1

Table 7
Hyperactivity and Stressful Life Events Model Comparison Table
Model
χ2
df
RMSEA
CFI
M1: Autoregressive
M2: Parent Effects
M2f: Parent Effects Fixed
M3: Child Effects
M3f: Child Effects Fixed
M4: Cross-Lag Fully Fixed

42.41***
29.11***
31.73***
-29.85***
31.98
-22.18*
--30.91*

M4c: Cross-Lag Fully Fixed
Without Non-Significant
Covariances
Note: *p < .05, **p < .01, ***p < .001

12
9
11
-9
11
-10
--16

.10
.09
.09
-.10
.09
-.07
--.06

.95
.97
.97
-.97
.97
-.98
--.98
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SRMR
.14
.10
.11
-.08
.09
-.06
--.06

Model
Comparison
-1 vs. 2
2 vs. 2f
1 vs. 2f
1 vs. 3
3 vs. 3f
1 vs. 3f
1 vs. 4
2f vs. 4
3f vs. 4
4 vs. 4c

Δχ2

Δdf

-13.30**
2.62
10.68**
12.56**
2.13
10.43**
20.23***
9.55**
9.80**
8.73

-3
2
1
3
2
1
2
1
1
6

Table 8
Cross-lag Models Controlling for ODD
Model
M1a: Depression – Free
M1b: Depression – Fixed
M2a: Overreactivity – Free
M2b: Overreactivity – Fixed
M3a: Warmth – Free
M3b: Warmth – Fixed
M4a: Stressful Life Events – Free
M4b: Stressful Life Events – Fixed

χ2

df

RMSEA

CFI

SRMR

60.30**
70.67**
53.78**
59.45*
41.80
48.80
55.78**
60.35*

31
39
30
38
29
37
31
39

.06
.06
.06
.05
.04
.04
.06
.05

.98
.98
.98
.98
.99
.99
.98
.98

.06
.06
.06
.07
.06
.07
.06
.06

Model
Comparison
-1a vs. 1b
-2a vs. 2b
-3a vs. 3b
-4a vs. 4b

Δχ2

Δdf

-10.37
-5.67
-7.00
-4.57

-8
-8
-8
-8

Note: Free = paths from child ODD to family functioning variable and child HI and vice versa were allowed to vary across
time; Fixed = paths from child ODD to family functioning variable and child HI and vice versa were fixed across time, t p <
.10, *p < .05, **p < .01
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Table 9
Cross-lag Models Controlling for Parental ADHD
Model

χ2

df

RMSEA

CFI

SRMR

Model
Comparison
-1a vs. 1b
-2a vs. 2b
-3a vs. 3b
-4a vs. 4b

Δχ2

Δdf

Note
:
M1a: Depression – Free
26.35
14
.06
.99
.05
--Free
M1b: Depression – Fixed
33.85* 18
.06
.99
.06
7.50
4
=
M2a: Overreactivity – Free
24.10
15
.05
.99
.05
--*
*
path
M2b: Overreactivity – Fixed
34.19
19
.06
.98
.05
10.09
4
s
M3a: Warmth – Free
19.13
15
.03
.99
.06
--fro
M3b: Warmth – Fixed
24.84
19
.04
.99
.06
5.71
4
m
M4a: Stressful Life Events – Free
22.37
16
.04
.99
.04
--chil
M4b: Stressful Life Events – Fixed
28.40
20
.04
.99
.05
6.03
4
d
ODD to family functioning variable and child HI and vice versa were allowed to vary across time; Fixed = paths from child
ODD to family functioning variable and child HI and vice versa were fixed across time, t p < .10, *p < .05
*
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Table 10
Amount of Variance Explained for Variables in Each Model

Depression Model
T2 hyperactivity
T3 hyperactivity
T4 hyperactivity
T2 depression
T3 depression
T4 depression
T2 ODD
T3 ODD
T4 ODD
Overreactivity Model
T2 hyperactivity
T3 hyperactivity
T4 hyperactivity
T2 overreactivity
T3 overreactivity
T4 overreactivity
T2 ODD
T3 ODD
T4 ODD
Laxness Model
T2 hyperactivity
T3 hyperactivity
T4 hyperactivity
T2 laxness
T3 laxness
T4 laxness
Warmth Model
T2 hyperactivity
T3 hyperactivity
T4 hyperactivity
T2 warmth
T3 warmth
T4 warmth
T2 ODD
T3 ODD
T4 ODD
Stressful Life Events Model
T2 hyperactivity
T3 hyperactivity
T4 hyperactivity
T2 stressful life events

Baseline

Comorbid ODD

Parent ADHD

.45***
.50***
.45***
.70***
.62***
.54***
----

.45***
.53***
.43***
.70***
.62***
.55***
.36***
.32***
.34***

.46***
.53***
.43***
.70***
.63***
.55***
----

.45***
.49***
.46***
.24***
.42***
.45***
----

.45***
.52***
.47***
.23***
.42***
.45***
.37***
.31***
.34***

.46***
.53***
.47***
.23***
.45***
.45***
----

.44***
.51***
.41***
.48***
.56***
.55***

-------

-------

.44***
.51***
.47***
.20***
.03
.11*
----

.45***
.54***
.47***
.20***
.03
.11*
.35***
.31***
.34***

.45***
.53***
.47***
.20***
.03
.11*
----

.45***
.52***
.42***
.04

.45***
.54***
.44***
.04

.46***
.54***
.43***
.04t
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T3 stressful life events
.33***
.34***
.34***
***
***
T4 stressful life events
.39
.39
.39***
T2 ODD
-.37***
-***
T3 ODD
-.33
-T4 ODD
-.33***
-Note. T1 = time 1; T2 = time 2; T3 = time 3; T4 = time 4; ODD = oppositional defiant
disorder; t p < .10, *p < .05, **p < .01, ***p < .001
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e1

e3

e2

e4

T1 Child
ADHD

T2 Child
ADHD

T3 Child
ADHD

T4 Child
ADHD

T1 Family
Functioning

T2 Family
Functioning

T3 Family
Functioning

T4 Family
Functioning

e5

e7

e6

e8

Figure 1.
A cross-lagged panel model for child and parent effects. ADHD = Attention Deficit
Hyperactivity Disorder Symptoms.
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e1

e3

e2

e4

T1 Child
ADHD

T2 Child
ADHD

T3 Child
ADHD

T4 Child
ADHD

T1 Child
ODD

T2 Child
ODD

T3 Child
ODD

T4 Child
ODD

T2 Family
Functioning

T3 Family
Functioning

T4 Family
Functioning

T1 Family
Functioning

e5

e7

e6

e8

Figure 2.
A cross-lagged panel model for child and parent effects, controlling for comorbid
antisocial behavior. ADHD = Attention Deficit Hyperactivity Disorder Symptoms; ODD
= Oppositional Defiant Disorder Symptoms.
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e1

T1 Child
ADHD

e3

e2

e4

T2 Child
ADHD

T3 Child
ADHD

T4 Child
ADHD

T2 Family
Functioning

T3 Family
Functioning

T4 Family
Functioning

T1 Parent
ADHD

T1 Family
Functioning

e5

e7

e6

e8

Figure 3.
A cross-lagged panel model for child and parent effects, controlling for parent ADHD.
ADHD = Attention Deficit Hyperactivity Disorder Symptoms.
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1.23(.35)***
.26(.07)***
1.07(.40)**
.23(.08)**

T1 Child
ADHD

.66(.05)***
.64(.04)***

T2 Child
ADHD

.62(.07)***
.58(.06)***

T3 Child
ADHD

.51(.07)***
.52(.06)***

.05(.01)***
.12(.03)***

.05(.01)***
.12(.03)***

.05(.01)***
.12(.03)***

.23(.07)***
.08(.02)**

.23(.07)***
.08(.02)**

.23(.07)***
.10(.03)**

T4 Child
ADHD

2.31(.92)*
.15(.06)*

T1 Maternal
Depression

.89(.04)***
.82(.02)***

T2 Maternal
Depression

.58(.07)***
.59(.07)***

.51(.06)***
.56(.06)***

T4 Maternal
Depression

3.84(1.17)**
.24(.07)***

10.46(3.13)**
.39(.10)***

Figure 4.

T3 Maternal
Depression

8.70(2.12)***
.32(.07)***

Bidirectional effects model for child hyperactivity/impulsivity and maternal depression with fixed parent and child effects.
Unstandardized values are written on top; standardized values are written on bottom. Residuals not shown for readability.
*
p < .05, **p < .01, ***p < .001

58

1.41(.36)***
.30(.07)***
1.23(.42)**
.26(.08)**

T1 Child
Hyperactivity

.67(.05)***
.66(.04)***

T2 Child
Hyperactivity

.62(.07)***
.57(.06)***

.33(.09)**
.11(.03)**

T1 Maternal
Overreactivity

.46(.06)***
.49(.05)***

T3 Child
Hyperactivity

.57(.06)***
.59(.05)***

.33(.09)**
.09(.03)**

T2 Maternal
Overreactivity

.54(.06)***
.55(.05)***

T4 Child
Hyperactivity

.33(.09)**
.09(.03)**

T3 Maternal
Overreactivity

.55(.06)***
.53(.06)***

T4 Maternal
Overreactivity

.10(.03)**
.27(.07)***

.13(.04)***
.29(.07)***
.15(.03)***
.33(.06)***

Figure 5.
Parent effects model for child hyperactivity/impulsivity and maternal overreactivity with fixed parent effects. Unstandardized
values are written on top; standardized values are written on bottom. Residuals not shown for readability.
t
p < .10, *p < .05, **p < .01, ***p < .001
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1.90(.42)***
.39(.07)***
.74(.29)*
.19(.07)**

T1 Child
Hyperactivity

.69(.05)***
.67(.04)***

T2 Child
Hyperactivity

.77(.05)***
.72(.03)***

T3 Child
Hyperactivity

.45(.07)***
.46(.07)***

T4 Child
Hyperactivity

T2 Maternal
Laxness

.59(.07)***
.57(.06)***

T3 Maternal
Laxness

.60(.05)***
.61(.05)***

T4 Maternal
Laxness

.42(.14)**
.18(.06)**

T1 Maternal
Laxness

.66(.05)***
.69(.04)***

.11(.03)**
.26(.08)**

.27(.07)***
.45(.08)***

Figure 6.

.17(.04)***
.28(.06)***

Autoregressive model for child hyperactivity/impulsivity and maternal laxness. Unstandardized values are written on top;
standardized values are written on bottom. Residuals not shown for readability.
t
p < .10, *p < .05, **p < .01, ***p < .001
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1.41(.36)***
.30(.07)***
1.19(.42)*
.25(.08)**

T1 Child
Hyperactivity

.69(.05)***
.67(.04)***

T2 Child
Hyperactivity

.65(.07)***
.60(.06)***

-.09(.02)***
-.22(.06)***

T1 Maternal
Warmth

.33(.06)***
.38(.06)***

T3 Child
Hyperactivity

-.002(.02)
-.01(.07)

T2 Maternal
Warmth

.05(.05)
.08(.07)

.59(.06)***
.61(.05)***

T4 Child
Hyperactivity

-.02(.01)
-.10(.07)

T3 Maternal
Warmth

.29(.07)***
.32(.07)***

T4 Maternal
Warmth

.26(.06)***
.42(.07)***
.11(.04)**
.20(.07)**

Figure 7.
Child effects model for child hyperactivity/impulsivity and maternal warm parenting. Unstandardized values are written on
top; standardized values are written on bottom. Residuals not shown for readability.
t
p < .10, *p < .05, **p < .01, ***p < .001
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1.72(.41)***
.36(.07)***
.68(.29)*
.18(.07)*

T1 Child
Hyperactivity

.66(.05)***
.63(.04)***

T2 Child
Hyperactivity

.75(.05)***
.71(.03)***

-.03(.01)**
-.13(.04)**

-.03(.01)**
-.08(.03)**

-.30(.09)**
-.11(.03)**

-.30(.09)**
-.11(.03)**

T3 Child
Hyperactivity

.45(.07)***
.46(.07)***

T4 Child
Hyperactivity

-.03(.01)**
-.09(.03)**

-4.73(1.55)**
-.20(.06)**

T1 Stressful
Life Events

.10(.05)*
.14(.07)*

T2 Stressful
Life Events

.51(.06)***
.50(.06)***

-.30(.09)**
-.13(.04)**

T3 Stressful
Life Events

.54(.06)***
.59(.05)***

T4 Stressful
Life Events

22.29(6.63)**
.40(.10)***

Figure 8.
Bidirectional effects model for child hyperactivity/impulsivity and stressful life events with fixed parent and child effects.
Unstandardized values are written on top; standardized values are written on bottom. Residuals not shown for readability.
t
p < .10, *p < .05, **p < .01, ***p < .001
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APPENDIX A
PARENTING SCALE
Parenting Scale
At one time or another, all children misbehave or do things that could be harmful, that are "wrong", or that
parents don't like. Examples include:
hitting someone
whining
throwing food
running into the
street
forgetting homework
not picking up toys
refusing to go to bed arguing back
having a tantrum
lying
wanting a cookie before dinner
Parents have many different ways or styles of dealing with these types of problems. Below are items that
describe some styles of parenting. For each item, fill in the circle that best describes your style of
parenting during the past two months with your child.
1. When my child misbehaves . . .
I do something right away.

0--0--0--0--0--0--0

I do something about it later.

0--0--0--0--0--0--0

I use only one reminder or

3. When I'm upset or under stress . . .
I am picky and on my child's back.

0--0--0--0--0--0--0

I am no more picky than usual.

4. When I tell my child not to do something . . .
I say very little.

0--0--0--0--0--0--0

I say a lot.

5. When my child pesters me . . .
I can ignore the pestering.

0--0--0--0--0--0--0

I can't ignore the pestering.

6. When my child misbehaves . . .
I usually get into a long argument with my child.

0--0--0--0--0--0--0

I don't get into an argument.

7. I threaten to do things that . . .
I am sure I can carry out.

0--0--0--0--0--0--0

I know I won't actually do.

8. I am the kind of parent that . . .
sets limits on what my child is allowed to do.
or she wants.

0--0--0--0--0--0--0

lets my child do whatever he

9. When my child misbehaves . . .
I give my child a long lecture.
point.

0--0--0--0--0--0--0

I keep my talks short and to the

0--0--0--0--0--0--0

I speak to my child calmly.

0--0--0--0--0--0--0

I keep talking and try to
get through to my child.

2. Before I do something about a problem . . .
I give my child several reminders or warnings.
warning.

10. When my child misbehaves . . .
I raise my voice or yell.
11. If saying no doesn't work right away . . .
I take some other kind
of action.

12. When I want my child to stop doing something . . .
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I firmly tell my child to stop.
13. When my child is out of my sight . . .
I often don't know what
my child is doing.

0--0--0--0--0--0--0

I coax or beg my child to stop.

0--0--0--0--0--0--0

I always have a good
idea of what my child is doing.

14. After there's been a problem with my child . . .
I often hold a grudge.
0--0--0--0--0--0--0
quickly.

things get back to normal

15. When we're not at home . . .
I handle my child the way I do at home.
lot more.

I let my child get away with a

0--0--0--0--0--0--0

16. When my child does something I don't like . . .
I do something about it every time it happens.
0--0--0--0--0--0--0
17. When there's a problem with my child . . .
things build up and I do
things I don't mean to do.

0--0--0--0--0--0--0

I often let it go.

things don't get out of hand.

18. When my child misbehaves, I spank, slap, grab, or hit my child . . .
never or rarely.
0--0--0--0--0--0--0

most of the time.

19. When my child doesn't do what I ask . . .
I often let it go or end up doing it myself.

0--0--0--0--0--0--0

I take some other action.

20. When I give a fair threat or warning . . .
I often don't carry it out.

0--0--0--0--0--0--0

I always do what I said.

0--0--0--0--0--0--0

I offer my child something

21. If saying no doesn't work . . .
I take some other kind
nice
of action.

so he/she will behave.

22. When my child misbehaves . . .
I handle it without
getting upset.

0--0--0--0--0--0--0

I get so frustrated or angry that
my child can see I'm upset.

23. When my child misbehaves . . .
I make my child tell me why he/she did it.
action.

0--0--0--0--0--0--0

I say "No" or take some other

24. If my child misbehaves and then acts sorry . . .
I handle the problem like I usually would.
0--0--0--0--0--0--0
25. When my child misbehaves . . .
I rarely use bad language or curse.
language.

I let it go that time.

0--0--0--0--0--0--0

I almost always use bad

26. When I say my child can't do something . . .
I let my child do it anyway

0--0--0--0--0--0--0

I stick to what I said.

27. When I have to handle a problem . . .
I tell my child I'm sorry about it.

0--0--0--0--0--0--0

I don't say I'm sorry.
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28. When my child does something I don't like, I insult my child, say mean things, or call my child names .
. .
never or rarely.
0--0--0--0--0--0--0
most of the time.
29. If my child talks back or complains when I handle a problem . . .
I ignore the complaining
0--0--0--0--0--0--0
and stick to what I said.

I give my child a talk
about not complaining.

30. If my child gets upset when I say "No", . . .
I back down and give in to my child.

I stick to what I said.

0--0--0--0--0--0--0
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APPENDIX B
THE LIFE EXPERIENCES SURVEY

No impact

Slightly
positive

Moderately
positive

Extremely
positive

6. Major change in eating habits
7. Foreclosure on mortgage or loan
8. Death of close friend
9. Outstanding personal achievement

Somewhat
negative

1. Marriage or Commitment Ceremony
2. Detention in jail or comparable institution
3. Death of spouse or life partner
4. Major change in sleeping habits (much more or much
less sleep)
5. Death of close family member:
mother
father
brother
sister
grandmother
grandfather
other (specify)

in the
past
7 mos.
to
1 yr.

Moderately
negative

in the
past
0 mos.
to
6 mos.

Extremely
negative

The Life Experiences Survey
Listed below are a number of events which sometimes bring about change in the lives of those who experience them and which necessitate social
readjustment. Please check those events which you have experienced in the recent past and indicate the time period during which you have experienced
each event. Be sure that all check marks are directly across from the items they correspond to.
Also, for each item checked below, please indicate the extent to which you viewed the event as having either a positive or negative impact on your life at
the time the event occurred. That is, indicate the type and extent of impact the event had. A rating of -3 would indicate an extremely negative impact. A
rating of 0 suggests no impact either positive or negative. A rating of +3 would indicate an extremely positive impact.

-3
-3
-3

-2
-2
-2

-1
-1
-1

0
0
0

+1
+1
+1

+2
+2
+2

+3
+3
+3

-3

-2

-1

0

+1

+2

+3

-3
-3
-3
-3
-3
-3
-3
-3
-3
-3
-3

-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

0
0
0
0
0
0
0
0
0
0
0

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+2
+2
+2
+2
+2
+2
+2
+2
+2
+2
+2

+3
+3
+3
+3
+3
+3
+3
+3
+3
+3
+3
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+3

-3
-3

-2
-2

-1
-1

0
0

+1
+1

+2
+2

+3
+3

-3

-2

-1

0

+1

+2

+3

-3
-3
-3
-3
-3
-3
-3
-3
-3
-3

-2
-2
-2
-2
-2
-2
-2
-2
-2
-2

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

0
0
0
0
0
0
0
0
0
0

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+2
+2
+2
+2
+2
+2
+2
+2
+2
+2

+3
+3
+3
+3
+3
+3
+3
+3
+3
+3
Extremely
positive

+2

Moderately
positive

+1

Slightly
positive

0

No impact

23. Separation from mate (due to conflict)

-1

Somewhat
negative

17. Trouble with employer (in danger of losing job, being
suspended, demoted, etc.)
18. Trouble with in-laws or life partner's family
19. Major change in financial status (a lot better off or a lot
worse off)
20. Major change in closeness of family members
(increased or decreased closeness)
21. Gaining a new family member (through birth, adoption,
family member moving in, etc.)
22. Change of residence

7 mos.
to
1 yr.

-2

Moderately
negative

0
to
6 mos.

-3

Extremely
negative

10. Minor law violations (traffic tickets, disturbing the
peace, etc.)
11. Pregnancy
12. Pregnancy of spouse or life partner
13. Changed work situation (different work responsibility,
major change in working conditions, working hours, etc.)
14. New job
15. Serious illness or injury of close family member:
mother
father
brother
sister
grandmother
grandfather
spouse or life partner
other (specify)
16. Sexual difficulties

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-3

-2
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-1
-1

0
0

+1
+1

+2
+2

+3
+3

24. Major change in church activities (increased or
decreased attendance)
25. Reconciliation with mate
26. Major change in number of arguments with spouse or
life partner (a lot more or a lot fewer arguments)
27. Change in spouse's or life partner's work outside the
home (beginning work, ceasing work, changing to a new
job, etc.)
28. Major change in usual type and/or amount of recreation
29. Borrowing more than $10,000 (buying home, business,
etc.)
30. Borrowing less than $10,000 (buying car, TV, getting
school loan, etc.)
31. Being fired from job
32. Having an abortion
33. Spouse or life partner having an abortion
34. Major personal illness or injury
35. Major change in social activities e.g., parties, movies,
visiting (increased or decreased participation)
36. Major change in living conditions of family (building
new home, remodeling, deterioration of home,
neighborhood, etc.)
37. Divorce
38. Serious injury or illness of close friend
39. Retirement from work
40. Son or daughter leaving home (due to marriage, college,
etc.)
41. Ending of formal schooling
42. Separation from spouse or life partner (due to work,
travel, etc.)
43. Engagement

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3
-3
-3
-3

-2
-2
-2
-2

-1
-1
-1
-1

0
0
0
0

+1
+1
+1
+1

+2
+2
+2
+2

+3
+3
+3
+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3
-3
-3

-2
-2
-2

-1
-1
-1

0
0
0

+1
+1
+1

+2
+2
+2

+3
+3
+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3

-3

-2

-1

0

+1

+2

+3
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Moderately
negative

Somewhat
negative

No impact

Slightly
positive

Moderately
positive

Extremely
positive

44. Breaking up with boyfriend or girlfriend
45. Leaving home for the first time
46. Reconciliation with boyfriend or girlfriend
Other recent experiences which have had an impact on
your life. List and rate.
47. _______________________________
48. _______________________________
49. _______________________________

7 mos.
to
1 yr.

Extremely
negative

0
to
6 mos.

-3
-3
-3

-2
-2
-2

-1
-1
-1

0
0
0

+1
+1
+1

+2
+2
+2

+3
+3
+3

-3
-3
-3

-2
-2
-2

-1
-1
-1

0
0
0

+1
+1
+1

+2
+2
+2

+3
+3
+3
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APPENDIX C
MODEL COMPARISON TESTS FOR GENDER DIFFERENCE
Model
1a. Depression: Free
1b. Depression: Fixed
2a. Overreactivity Free
2b. Overreactivity Fixed
3a. Warmth Free
3b. Warmth Fixed
4a. SLE Free
4b. SLE Fixed

χ2
381.60
384.22
41.70
45.30
28.54
30.59
391.37
397.16

df

RMSEA

CFI

SRMR

78
84
26
29
26
29
78
84

.17
.17
.07
.07
.03
.02
.18
.17

.81
.81
.98
.98
.995
.997
.72
.72

.22
.22
.10
.10
.08
.08
.21
.21
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Model
Comparison
-1a vs. 1b
-2a vs. 2b
-3a vs. 3b
-4a vs. 4b

Δχ2
-2.62
-3.60
-2.05
-5.79

Δdf
-6
-3
-3
-6

APPENDIX D
ADDITIONAL PATHS IN SIGNIFICANT PARENT AND CHILD EFFECTS MODELS ACCOUNTING FOR COMORBID
ODD AND PARENT ADHD
b
Child HI and Maternal Depression Model with Comorbid ODD
Child ODD to Maternal Depression
Maternal Depression to Child ODD
Child ODD to Child HI
Child HI to Child ODD
Child HI and Maternal Overreactivity Model with Comorbid ODD
Child ODD to Maternal Overreactivity
Maternal Overreactivity to Child ODD
Child ODD to Child HI
Child HI to Child ODD
Child HI and Maternal Warm Parenting Model with Comorbid
ODD
Child ODD to Maternal Warmth
Maternal Warmth to Child ODD
Child ODD to Child HI
Child HI to Child ODD
Child HI and Stressful Life Events Model with Comorbid ODD
Child ODD to Stressful Life Events
Stressful Life Events to Child ODD
Child ODD to Child HI
Child HI to Child ODD
Child HI and Maternal Depression Model with Parent ADHD
Parent ADHD to Maternal Depression
Parent ADHD to Child HI
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SE

p

.10
.03
.12
.12

.08
.01
.04
.03

.21
.01
.002
<.001

.01
.36
.11
.12

.01
.10
.04
.03

.45
<.001
.003
<.001

.004
-.04
.13
.14

.01
.08
.04
.03

.73
.63
.001
<.001

-.12
-.03
.14
.12

.12
.01
.04
.03

.33
.01
<.001
<.001

.11
.07

.05
.02

.02
.004

Child HI and Maternal Overreactivity Model with Parent ADHD
Parent ADHD to T2 Maternal Overreactivity
.002 .01
.88
Parent ADHD to T3 Maternal Overreactivity
.04 .01
<.001
Parent ADHD to T4 Maternal Overreactivity
.01 .01
.27
Parent ADHD to T2 Child HI
.04 .04
.28
Parent ADHD to T3 Child HI
.14 .04
<.001
Parent ADHD to T4 Child HI
.01 .04
.71
Child HI and Maternal Warm Parenting Model with Parent ADHD
Parent ADHD to Maternal Warmth
-.002 .01
.82
Parent ADHD to Child HI
.07 .02
.001
Child HI and Stressful Life Events Model with Parent ADHD
Parent ADHD to Stressful Life Events
-.13 .07
.05
Parent ADHD to Child HI
.07 .02
.003
Note. ADHD = attention deficit hyperactivity disorder; ODD = oppositional defiant disorder; HI = hyperactivity/impulsivity
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